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InrropucTIoON. For years, a deep-seated 
controversy has been rending education 
‘into hostile camps and mutually opposed 
' pressure groups. In this battle, mathema- 
' tics has been receiving a peculiarly nega- 
' tive treatment. The incredible thing has 
_ happened that the earliest and most basic 
' of all the sciences has been relegated to the 
‘rank of a minor factor in the secondary 
curriculum. At least twenty of our states 
' no longer require an hour’s study of math- 
- ematics in their secondary schools. Arith- 
metic is being “stepped up,” junior high 
school mathematics has been devitalized, 
- and algebra and geometry are being post- 
_ poned or omitted. We have been told by a 
_ dominant group of educators that, if math- 
ematics is to survive as a school subject, it 
must be ‘“‘socialized,” that it must stop be- 
ing “academic,” but must become “eco- 
nomically useful.’’ Above all, it must be 
“adapted to individual needs and inter- 
ests,” and must give its primary attention 
to immediate “functional” values. 

No one will deny that important reforms 
are necessary in our mathematical curric- 


‘ Based on a report presented at a meeting 
of the Mathematics Club of Rochester teachers 
of mathematics, on March 17, 1942. 


ula and in our teaching procedures, exactly 
as in all other subject-matter fields. Is that 
a sufficient cause, however, for the whole- 
sale dropping of mathematics from the 
educational programs of our young peo- 
ple? The fact that no other country in the 
world has embarked on such a course 
should give us pause, but it has had no ef- 
fect, thus far, on prevailing educational 
doctrines.” 

The ruinous effects of our present poli- 
cies are at last becoming apparent even to 
the most casual observer. Those who have 
at heart not merely the status of mathe- 
matics in our schools, but more particu- 
larly the welfare of our boys and girls and, 
above all, the safety of the nation, can no 


? An examination and critique of the educa- 
tional backgrounds underlying this whole pic- 
ture, with particular reference to mathematics, 
has been presented by the writer in a number of 
studies. See, especially, the following reports: 

(1) “The Present Situation in Secondary 
Mathematics,” in Toe Matuematics TEACHER, 
December, 1940. 

(2) ‘‘Mathematics as a Universal and Perma- 
nent Element in Education,” in Teachers College 
Record, November, 1937. 

(3) “The Reorganization of Secondary Edu- 
cation,” in The Eleventh Yearbook of the National 
Council of Teachers of Mathematics, Teachers 
College Bureau of Publications, 1936. 
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longer look upon these developments with 
resigned indifference. On the contrary, the 
time is at hand for absolutely frank ap- 
praisals of the theories and practices that 
have brought about the breakdown of 
mathematics, and for vigorous efforts at 
correcting the situation in which we now 
find ourselves. The present paper aims to 
be a contribution in that direction. 


1. MATHEMATICS IN THE WORLD 
CrIsIS 


The march of events has an irresistible 
way of exposing erroneous adjustments 
and trends. A great world crisis has"now 
drawn us into the most terrific struggle of 
all time. From coast to coast, in countless 
shops, factories, laboratories, evening 
classes, and emergency courses the cry has 
already gone up: ‘‘For God’s sake, teach 
mathematics! Let us train at once that army 
of mechanics who must build our airplanes 
and battleships, make our munitions, and 
keep open our supply lines! Let us provide 
quickly the necessary thousands of engi- 
neers and scientists who shall have the 
technical knowledge and skill requisite in 
our gigantic war preparations! Let us cre- 
ate immediately an inexhaustible reservoir 
of competent manpower, officered by men 
who have a dependable knowledge of bal- 
listics, of sea and air navigation, and of 
mechanized warfare!” 

What mathematics has to do with our 
war effort has been set forth in considera- 
ble detail in the various bulletins or reports 
of the ‘War Preparedness Committee of 
the American Mathematical Society and 
the Mathematical Association of Amer- 
ica.” For our purposes we shall submit for 
perusal only the following passage from 
the sections which contain the Commit- 


3 See, especially, the ‘“‘Progress Report’? pub- 
lished in Tok MaTHemMAtics TEACHER, Novem- 
ber, 1941; also, the bulletin entitled ‘‘Mathe- 
matical Education for Defense,”’ reprinted from 
the American Mathematical Monthly, June-July, 
1941. Copies of the latter document may be ob- 
tained, at $1.25 per 25 copies, from Professor 
J. R. Kline, University of Pennsylvania, Phila- 
delphia, Pa. 
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tees ‘Recommendations concerning th 
field of secondary mathematics.” To quot: 


“We recommend that, in connection wit} 
emphasis on so-called socialized aspects o! 
secondary curricula, a liberalized definition 
of socialized mathematics should be adopte( 
for students of all ability levels, in contra. 
to more narrow definitions which give uniqu 
prominence to business applications ani 
consumer interests. In the liberalized def. 
nition we would emphasize that conten 
with military, scientific, professional, an( 
industrial uses is of a most socialized ng. 
ture. Also, from the standpoint of a high 
school student of intelligence, classical 
mathematical content may be very ‘socialized Fe... 
in a true sense, even though the conten] 
possesses only delayed utility, as conf 
trasted with immediate utility in thf 
student’s experience.” 


Do our school courses and procedures inf -\*Y 
mathematics conform to these recommen} 
dations? As a rule, they do not! Instead F 


we have seen a widespread weakening oi F navi 
mathematics, all along the line. Under the F de4 
cloak of arresting titles, there has been anf : 
ever growing reduction of the ‘classical a 
mathematical content,’ with a continuou the 
elimination of algebra, geometry, and trig- i ave 
onometry. The consequences, long fore 
seen, are at hand. The mastery of even the | 
basic essentials of mathematics is a cumt- iby 
lative task which takes time. It cannot be 


improvised at a moment’s notice, or 
“picked upon the job when and if needed.” J 

In this hour of extreme peril, military | 
men have found it necessary to tell the 
plain truth about the nationwide mathe > 
matical collapse. None other than Admiral 
Nimitz has recently supplied grave find- 
ings such as the following: 


carefully prepared selective examina- 
tion was given to 4,200 entering freshmen 
at 27 of the leading universities and cdl- 
leges of the United States. Sixty-eight per 
cent of the men taking this examination wert 
unable to pass the arithmetical reasoning 
test. Sixty-two per cent failed the whole test, 
which included also arithmetical combina- 
tions, vocabulary, and spatial relations. The 
majority of failures were not merely 
borderline, but were far below passing 
grade. Of the 4,200 entering freshmen who 
wished to enter the Naval Reserve Of- 
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ers’ Training Corps, only 10% had al- 
dy taken elementary trigonometry in 
«fe high schools from which they had 
Braduated. Only 23%¥of the 4,200 had 
ken more than one and a half years of 
athematics in high school. 
This same lack of fundamental educa- 
ion presented and continues to present a 
‘Bpajor obstacle in the selection and train- 
‘Bing of midshipmen for commissioning as 
nsigns, V-7. Of 8,000 applicants—all col- 
ge graduates—some 3,000 had to be re- 
ected because they had had no mathe- 
“Byatics or insufficient mathematics at college 
“Bhor had they ever taken plane trigonometry. 
“BAlmost 40% of the college graduates ap- 
'Bplying for commissioning had not, during 
the course of their education, taken this 
essential mathematical course. . . . 
- The experience which the Navy has had 
jn attempting to teach navigation in the 
Naval Reserve Officers’ Training Corps 
‘Units and in the Naval Reserve Midship- 
‘Fmen Training Program (V-7) indicates 
‘Bthat 75% of the failures in the study of 
if navigation must be attributed to the lack of 
adequate knowledge of mathematics. . . . 
_ Itis to be noted that the proficiency in 
ee ‘arithmetic in the eastern part of the 
~ fF country was strikingly greater than that of 
ous F the middle west and west. The lowest 
tng: F average mark east of the Mississippi was 
fore F equal to the highest average mark west of 
the the Mississippi. The three highest average 
attainments in arithmetic were achieved 


ns _ by the recruiting stations in Troy, Brook- 

t be  lyn,and Buffalo—all in New York State.*” 
or 

od” Now, to those who have watched the 


_ educational scene with some care, findings 
. | such as those mentioned above do not oc- 
' casion surprise. In fact, not a few similar 
_ teports have appeared from time to time. 
_ They have regularly been ignored or mini- 
_ mized by those in authority. It is to be 
_ hoped that the national crisis will cause a 
different reaction. 

__ The reasons for the breakdown of math- 
matics are perfectly obvious. Thus, in 
_ arithmetic we have seen (1) a demand by a 

powerful pressure group to postpone the 


_ ‘Quoted, by permission, from a statement 
issued under date of November 12, 1941, by the 
Bureau of Navigation, Washington, D. C. The 
complete document was reprinted in THE 
TeacueEr, February, 1942, pp. 
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subject, even as late as the seventh grade; 
(2) the attempt, in many schools, to intro- 
duce the fundamental skills “‘incidentally,”’ 
in connection with various “activities” or 
“centers of interest’; (3) a drastic reduc- 
tion of all the basic techniques; and (4) an 
almost universal dependence on mechani- 
eal drill, devoid of insight and real mas- 
tery. It has become good doctrine to re- 
strict computation to its use in the simplest 
household and business transactions. As to 
fractions, according to some ‘“‘authorities,”’ 
it is useless to bother a child with anything 
beyond halves and fourths. The same ‘‘ex- 
perts” have announced that in everyday 
life one needs only a “‘reading knowledge” 
of decimals, aside from ordinary “‘grocery 
store arithmetic.”” Why, then, worry about 
technicalities beyond these points? 

In the case of algebra and geometry, the 
attacks have been much more vitriolic. It 
is commonly asserted that these subjects 
are not “‘functional.’”’ Hence they must go. 
The fanatical dislike for algebra and geom- 
etry has led to frenzied outbursts such as 
the following, contributed by an educator 
of nationwide prominence: 

“When we get rid of present superstitions 
we shall certainly advise not over ten per 
cent of our students to take algebra (for 
strictly prevocational reasons) and we shall 
actually prevent at least fifty per cent from 
taking it, as we should prevent most 
healthy people from taking quinine or 
morphine.” 

The alleged “‘uselessness” of algebra, ge- 
ometry, and trigonometry has become 
part of the standard vernacular of edu- 
cational lecture rooms. Only a vocational 
emphasis is still to be tolerated. In the 
language of a well-known professor of edu- 
cation. 

“Algebra, geometry, and trigonometry 
have a justifiable place in the curriculum 
only when they are necessary portions of 
vocational courses.... Outside of their 
vocations, the only mathematics content 
really needed by the men and women of 
the city is applied arithmetic.”’ 

The loose and erroneous thinking per- 
meating all these utterances has become 


|_| 

ar 

the 

iral 

nd- 

ol- 

per 

ere 

ng 

st, 

a- 

he 

ly 

10 

{- 


150 


painfully obvious. Mathematics is not 
merely a matter of computation, of jug- 
gling a few formulas. Of even greater im- 
portance are the generalized habits which 
are characteristic of mathematics, to- 
gether with its types of comprehension and 
appreciation, and its modes of thinking. In 
fact, it is these elements primarily which 
are the carriers of the “functional’’ values 
of mathematics. And it is this broader con- 
ception of mathematics which underlies 
our entire material civilization, our age of 
science and industry.® 

Clearly, we need a new orientation con- 
cerning the place of mathematics in educa- 
tion. Great changes have already taken 
place in the teaching of mathematics. Not 
all of them have been in the right direction. 
In numerous instances, hastily conceived 
innovations are now sweeping away even 
the most worthwhile structures of yester- 
day, irrespective of conseqences. Confu- 
sion and aimlessness are halting our ef- 
forts at reform. It is the thesis underlying 
this report that our troubles will continue 


until we have the courage and the intelli- 
gence to effect an all-around rebuilding of 
our educational doctrines, as well as a fun- 
damental and comprehensive reconstru- 
tion of our mathematical program. 


2. THE INEVITABLE REVISION OF 
EDUCATIONAL THEORIES AND 
PRACTICES 


This is not the time and place to ana- 
lyze, once again, the “pros and cons”’ of 


5 Fortunately, there is a constantly increas- 
ing body of literature dealing with the cultural 
aspects of mathematics, and with the theory of 
“transfer.” These questions are discussed with 
force and clearness in the new national reports. 
An excellent addition to this discussion is Dr. 
B. R. Buckingham’s paper on “The Contribu- 
tion of Arithmetic to a Liberal Education,” in 
Tue Marnematics TEACHER, February, 1942. 

Thus far, many educational theorists and cur- 
riculum specialists have chosen to ignore this 
literature. They have even branded it as a 
futile ‘““defense mechanism,”’ or as the last, de- 
spairing outcry of the “vested interests.’ Until 
this attitude is corrected, it will be impossible to 
effect a greater degree of mutual understanding 
and coéperation. 
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our divergent educational philosophies, 
They have often been expounded, with 
sufficient clearness, by representative spon- 
sors.® It is desirable, hgwever, to trace the 
connection between our prevailing educa- 
tional creeds and the dilemma of mathe. 
matics in our schools. Thus, if mathema. 
tics submits to the doctrine of ‘“socializa- 
tion,” as now interpreted by its most 
radical advocates, it will be transformed 
beyond recognition, becoming merely a tol- 
erated satellite of the social studies. And if 
it insists on maintaining an independent 
existence in harmony with its age-long de. 
velopment and its characteristic cultural 
outlook, it is sure to face further severe on- 
slaughts from its many critics and ene- 
mies. 

For our purposes, it seems sufficient to 
examine briefly the widely accepted 
dogma that “the school zs life, not prepa- 
ration for life.”” Taken at its face value, it 
is commonly interpreted to mean that all 
school work should be based on the pupil's 
personal and immediate ‘‘experience.”’ To 
be sure, there is universal agreement today 
that nothing can take the place of the 
child’s first-hand, direct contact with the 
world of reality. All basic meanings must 
be built up in that way. Moreover, the 
“scientific method,” with its emphasis on 
direct observation and on careful testing, 


®* For example, brief accounts of our con- 
trasting philosophies of education appeared in 
recent issues of The Journal of the National 
Education Association, as follows: 
(1) Bagley, William C., ‘‘The Case for Fs- 
sentialism in Education,’’ October, 194! 
(2) Kilpatrick, William Heard, ‘‘The Case 
for Progressivism in Education,’ No- 
vember, 1941. 
An authoritative review of Professor Dewey's 
lifework as a philosopher and an educational 
thinker is now available. See, Schilpp, Paul A’ 
(Editor), The Philosophy of John Dewey, 
Volume I of the Library of Living Philosophers, 
Northwestern University, 1939. This volume 
contains a complete bibliography of Dewey's 
writings (1882-1939), in a section comprising 65 
pages, as well as 17 descriptive and critical es 
says on the philosophy of John Dewey, “by 
leading exponents and opponents of the philoso- 
pher’s thought.”’ Of particular importance to 
teachers, in this symposium, are the contribu- 
tions of Childs, Kilpatrick, and Whitehead. 
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is largely responsible for the modern era. 
But does all that justify the extreme views 
dominating education? 

Schools which profess their faith in an 
“experience curriculum’”’ aim to readjust 
their programs at a moment’s notice, in 
ycordance with the latest “findings.” 
They are really planless. To them, the 
world is a moving picture, with a continu- 
ous performance that may suddenly bring 
to light strange and unexpected revela- 
tions. Is not this the basis of our ceaseless 
and yet so barren attempts at curriculum 
revision? With ever new “‘objectives,” ever 
more startling “‘approaches,’’ and count- 
less ‘criteria,’ we seem to be moving on a 
merry-go-round that gets us nowhere. In 
the language of a witty critic, we appear 
to have chosen St. Vitus as the patron 
saint of education. 

It is constantly overlooked, of course, 
that if mankind, in its age-long struggle, 
has learned little that is worthy of atten- 
tion, then surely a few. years of personal 
adventuring in a Progressive school, or in 


| daily life, must be equally futile. In other 


words, the doctrine of “immediate experi- 
ence,’ when given the current interpreta- 
tion, leads to educational chaos. 

Now, the study of mathematics de- 
mands, above all, constant attention to or- 
der, direction, and form. It cannot be fitted 
to situations which lack these elements 
and are characterized merely by variety. 
Hence much of the wrath now directed 
against mathematics. That a good deal of 
this fury is really uninformed makes it all 
the more tragic. 

Able writers have effectively exposed 
other weak spots in the current educa- 
tional philosophy. For example, certain 
overworked dualisms, as Bagley and oth- 
ers have insisted right along, are purely 
artificial. It is not a question of interest 
versus effort, of immediate versus ultimate 
objectives, of “functional” versus deferred 
values, of ‘integration’? versus subjects, 
and so on. The obvious fact is that in each 
case we need both ingredients of these al- 
leged opposites. 
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The rebellion against our erroneous edu- 
cational trends has been gathering force 
for some years. The world crisis will 
greatly accelerate the house-cleaning proc- 
ess. For the demand of the hour, once 
again, is Efficiency. And that, as Morrison 
has been saying so emphatically, has most 
certainly been lacking in our educational 
enterprises. The ‘‘child-centered school” 
has been found wanting and seems to be on 
its way out. Its successor, the “society- 
centered school,” will fare no better unless 
it develops a real understanding of the ob- 
jective realities of life, stresses organized 
and tested knowledge, and instils a greater 
degree of genuine discipline.’ 

In the coming reconstruction of educa- 
tion, mathematics is destined to occupy a 
much more important place in the curricu- 
lum, because this age of science, industry, 
and commerce is “incurably mathemati- 
cal,’ and because many of the affairs of 
everyday life can neither be understood nor 
properly controlled without the guiding in- 
fluence of mathematics. 


3. Tue TuHeory or Lire SITUATIONS 
AND THE CONCEPT OF SociaAL UTILITY 


Teachers of mathematics have made it 
extremely easy for their adversaries to find 
fault with their subject and their proce- 
dures. Even the most ardent friends of 
mathematics have long admitted that a 
tremendous change is necessary in the 
training and the equipment of our teach- 
ers, in classroom practices, and in the 
spirit of the profession. Thus, more than 
ten years ago, Professor Charles H. Judd 
predicted the breakdown of mathematics 
as a school subject, unless the teachers de- 
veloped a different attitude.*® 


7 For a masterful critique of present educa- 
tional trends, see Breed, Frederick S8., Education 
and the New Realism, The Macmillan Company, 
1939. 

Particularly revealing, also, is a recent article 
by Louis Foley, on ‘‘The Philosophy of the New 
Education: A Reply to Professor Kilpatrick,” 
in School and Society, January 10, 1942. 

8 See, especially, the basic paper presented 
by Professor Judd to the National Council of 
Education, February, 1927, on ‘‘The Fallacy of 
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Back of this picture, of course, is the 
prior responsibility of our normal schools 
and colleges, of examining boards, of school 
authorities, of backward curricula, of text- 
book writers, of hoary traditions, and so 
on. A Herculean job of all-around recon- 
struction and improvement lies ahead of us. 
Aside from many minor faults, the chief 
defect in current mathematical teaching, 
according to our critics, is that it is ‘‘out of 
step with Life,” and that it has become an 
array of ‘‘inert ideas.’ None other than 
Professor Alfred N. Whitehead, the dis- 
tinguished mathematician and_philoso- 
pher, has furnished the most compact for- 
mulation of this criticism. To quote, 
“There is only one subject-matter for 
education, and that is Life in all its mani- 
festations. Instead of this single unity, we 
offer children—Algebra, from which noth- 
ing follows; Geometry, from which nothing 
follows; Science, from which nothing fol- 
lows; History, from which nothing follows; 
a couple of Languages, never mastered. . . . 
Can such a list be said to represent Life, 


as it is known in the midst of the living 
of it?*”’ 


This passage was written thirty years 
ago! It was recently chosen as a central 
motto by the Educational Policies Com- 
mission for its widely publicized volume on 
The Purposes of Education in American 
Democracy (1938). 

Not a few of the world’s leading mathe- 
maticians on both sides of the Atlantic 
have expressed, again and again, views 
similar to those of Professor Whitehead. 
Their wise counsel was not heeded. Thus, 
the recommendations contained in Profes- 
sor E. H. Moore’s famous presidential ad- 


Treating School Subjects as ‘Tool Subjects’,” 
published in the Third Yearbook of the National 
Council of Teachers of Mathematics, 1928. 

® The statement quoted above was included 
by Professor Whitehead in an address which he 
delivered in 1912 before the Educational Section 
of the International Congress of Mathemati- 
cians, at Cambridge, England. This address is 
now Chapter I of Whitehead’s The Aims of 
Education and Other Essays, the Macmillan 
Company, 1929. It is a volume which still de- 
serves the careful attention of every teacher of 
mathematics. 
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dress of 1902 anticipated by forty years thy 
essentials of the indispensable mathemati. 
cal reforms that even now we seem unab| 
or unwilling to undertake. How many nor. 
mal schools and colleges pay the slightey 
attention to these things, especially jy 
their teacher training courses? 

But in all this there is still another not. 
of grim irony and accusation. For it js 


© 
quite certain that man’s first steps iy ( 
mathematics were occasioned by funda. ond 
mental human needs, as were all the other yous 
early manifestations of human culture. “9 
The basic mathematical concepts, princ-§ . 
ples and techniques still reveal countless 
traces of the soil from which they sprang. = 
The decimal system is forever linked to the dis 
fingers, and “calculation” will always re. 
mind us of the long ages of pebble-count- ye 
ing, including the abacus. The very word BP 
“geometry” means “earth measurement.” 
Human ingenuity has created no more uwni- thy 
versally applicable tool than mathemat- 
ics. Number and form, counting and o 
measurement, were indeed among. the 
most priceless weapons in man’s epi¢ : 
struggle for existence. 
And so, to any one who has perused the 
story of mathematics even superficially a 
there is nothing surprising in recent de- te 
mands for a “‘life-situation approach.” 
Why, then, a perplexed teacher may ask, 
should we not greet with unrestrained en- " 
thusiasm this well-nigh overwhelming tr 
crusade on behalf of a more “‘life-like’’ and , 
“socially useful” type of mathematical in- Fy 
struction? 1 
Who can deny that to depict “Life in all , 
its manifestations” in the schoolroom, to ; 
incorporate it adequately in textbooks and é 
daily lessons, would require the wisdom of 


the ages and the skill of superteachers. But 
aside from that, two major impediments 
have regularly blocked the creation of a 
“‘life-centered” mathematical program. 
(1) The range of potential mathematical 
applications is of encyclopedic dimensions. 
The choice of a nationally significant and 
authoritative group of life situations, 
planned systematically for school pur- 
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poses, clearly transcends the competence 
of both local curriculum committees and 
individual authors, however sincere and 
industrious they may be. For a considera- 
ble period, this problem will demand in- 
tensive study, controlled experimentation 
in many laboratory schools, and a nation- 
wide coéperative effort. 

(2) The present time allotment in sec- 
ondary mathematics is totally inadequate 
even now, being far below the minimum 
considered necessary in other countries. 
The wholesale injection of all sorts of life- 
situation backgrounds into such a crowded 
curriculum can have but one result, that of 
displacing or greatly reducing the very 
moderate amount of real mathematics we 
now try to teach. The disappearance of al- 
gebra and geometry which we are witness- 
ing everywhere proves the correctness of 
that statement. The only remedy would be 
that granted so freely now to the social 
studies and the science programs. It con- 
sists in a curriculum extending continu- 
ously from the first school year to the 
twelfth.!° Only then could we cope suc- 
cessfully with the absolutely essential mas- 
tery of the basic mathematical techniques, 
with the modes of thinking that are so vi- 
tal for ‘‘transfer,’’ and also with desirable 


‘© Considerable support has been given to 
the demand for greater continuity and coherence 
by the recent national reports on the teaching of 
mathematics. 

The Fifteenth Yearbook of the National 
Council of Teachers of Mathematics represents 
the Final Report of the Joint Commission on 
The Place of Mathematics in Secondary Educa- 
tion, Bureau of Publications, Teachers College, 
Columbia University, New York, 1940. It offers 
a six-year curriculum in secondary mathematics, 
extending from the seventh grade through the 
twelfth. (This report is sometimes referred to as 
the JCR.) 

The Sixteenth Yearbook of the National 
Council of Teachers of Mathematics contains 
the Final Report of the National Council Com- 
mittee on Arithmetic, entitled Arithmetic in 
General Education (1941). It stresses the fact 
that arithmetic is a “system” of ideas. 

Of particular interest, in this connection, is 
the Report on Mathematics in General Education, 
prepared under the auspices of the Progressive 
Education Association, D. Appleton-Century 
Company, New York, N. Y., 1940. (This report 
will be referred to as the PEAR.) 
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“functional” applications. A few unrelated 
snapshots of “social” or “community” 
problems, here and there, will satisfy 
neither the friends nor the foes of mathe- 
matics. 

In short, until we can provide for both 
system and continuity, there can be no ad- 
equate solution for the life-situation ap- 
proach in mathematics. It would be 
possible to support this position at every 
point by extensive quotations from the- 
writings of both Progressive and conserva- 
tive educators. Dewey himself has made 
an urgent plea for systematic and sequen- 
tial learning." 

We have spoken of adequate criteria of 
selection. In particular, just what consti- 
tutes “‘social utility?’ Surely we have re- 
covered from the kindergarten disease of 
twenty years ago when it constituted a 
favorite pastime to list the ‘‘frequencies of 
occurrence” of proposed curriculum items 
in newspapers and periodicals, and to 
gauge their ‘“‘social importance”’ largely by 
that inadequate criterion. And we have 
long discounted the usual lists of ‘‘mini- 
mum essentials,” as well as alleged inven- 
tories of ‘‘adult’’ of ‘“consumer”’ usage, nor 
are we swept off of our feet, any longer, by 
the uncritical wave of enthusiasm that 
seemed to create such a sudden interest in 
“consumer” themes like installment buy- 
ing, owning and operating a car, reading 
gas meters, using time tables, and the like. 
Today we realize that “social utility’? must 
take into account not only the present, but 
also the future; not only actual usage, but 
also desirable usage; not the lowest levels 
of intelligence, but the highest probable 
average; not merely the followers, but also 
the leaders. 

We shall close these considerations by 
calling attention to a truly significant 
statement bearing on this entire issue. Its 
author, Dr. Harold Rugg—himself a pas- 


1 See Dewey, John, Experience and Educa- 
tion, The Macmillan Company, 1938, p. 111; 
also, “‘Democracy and the Curriculum,” the 
Third Yearbook of the John Dewey Society, D. 
Appleton-Century Company, 1939, pp. 414 ff. 
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sionate advocate and perhaps the best in- 
formed student of “social analysis’’— 
nevertheless urges these important pre- 
cautions: 

The task of stating the goals of education is 
not to be consummated by an analysis of 
social activities alone. It will be aided by 


such an analysis, but must not be dominated 
by it. It will be achieved only by hard think- 


ing and by the most prolonged consideration — 


of facts by the deepest seers of human life. 

Social analysis tells us merely what 
techniques and what specific kinds of 
knowledge we should have on tap. For the 
basic insights and attitudes we must rely, 
as we do for the statements of the goals of 
education, upon human judgment. It is 
imperative, however, that we make use 
of only the most valid judgments. The 
forecasting of social trends, the perception 
of the focal problems and issues, and the con- 
nections underlying thsm, demand erudition 
and maturity of reflection that eventuate only 
from a prolonged and scientific study of 
society. To the frontier of creative thought 
and of deepest feeling we go for guidance as 
to what to teach.” 


4. Can THERE BE A LIFE-SITUATION 
APPROACH IN MATHEMATICS? 


In one sense, this question seems utterly 
absurd. For mathematics, as we have seen, 
is the outgrowth of human needs, and its 
range of practical applications is unlim- 
ited. Nevertheless, there are compelling 
reasons for regarding an honest analysis of 
this question as the key to the present con- 
troversy in the field of mathematics. 

First, a very large part of the mathemat- 
ical edifice owes its existence, not to prac- 
tical or “‘social’”’ considerations, but to re- 
search undertaken for its own sake. And a 
great deal of this research has turned out 
to be of crucial value to science, business, 
and industry. Without a passionate devo- 
tion to “pure science,” irrespective of 
utilitarian values, human progress would 
soon come to an end. It is a grave mistake 
to suppose that this broad ‘“‘academic”’ 
training can be postponed indefinitely, or 


12 See Rugg, Harold, American Life and the 
School Curriculum, Ginn and Company, 1936, 
p. 203. 


that it can be improvised at a later date, 
or that it should be reserved for a few pro- 
spective “specialists.” The present acute 
shortage of trained scientists and research 
workers, as well as the deplorable situation 
pointed out by Admiral Nimitz, is cor- 
rectly attributed to a “deficiency in the 
early education” of our young men. 

Second, an exclusive regard for practical 
applications tends to rule out, even in ele- 
mentary mathematics, many essential 
phases of the subject that cannot be ap- 
plied at once. What is the cmmediate 
practical value of the number system of al- 
gebra, of the postulates of geometry, of 
basic modes of thinking, and the like? The 
complete destructionism lurking in a radi- 
cal life-situation approach, when thus in- 
terpreted, should be apparent to any 
open-minded person. Ludicrous  conse- 
quences follow from an out-and-out utili- 
tarianism. The “ultimate objectives’’ of 
education cannot be circumscribed by nar- 
rowly defined “functional” values. 

The serious implications which surround 
a radical life-situation program in mathe- 
matics are certainly not imaginary. On the 
contrary, they have begun to condition the 
very existence of mathematics as a school 
subject. The dubious slogan of ‘‘social util- 
ity” has already weakened arithmetic and 
has eliminated algebra and geometry from 
the school diet of millions of our young 
people. As a result, the world crisis is find- 
ing the majority of them unprepared in the 
fundamentals which are so badly needed 
for purposes of national defense. Surely, 
we have been following a “‘suicidal”’ course, 
as a recent defense report expressed it. A 
return to sanity is absolutely imperative. 
What we need is a convincing set of guid- 
ing principles which shall enable teachers 
to appraise more adequately the respec- 
tive virtues or defects of conflicting educa- 
tional programs. We shall therefore sub- 
mit below a series of closely related ‘‘prop- 
ositions” that seem pertinent to this dis- 
cussion. 

To make the problem as simple as pos- 
sible, we shall exclude from consideration 
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the complex domain of vocational educa- 
tion, and we shall assume the existence of 
but two basic curriculum approaches in 
mathematics. Thus, the curriculum may be 
built on organically arranged mathematical 
categories which, however, are constantly 
motivated and made meaningful by nu- 
merous life-situation backgrounds and prob- 
lems. We shall call this the M-—-L ap- 
proach. Again, one may depend entirely on 
a series of life situations and from them 
try to obtain the desired mathematical 
values. In that case we have an L—>M ap- 
proach." 

With regard to these opposite ap- 
proaches, then, we now turn to the follow- 
ing ‘propositions.”” They are given without 
“proof,” although it would be an easy 
matter, in each case, to supply an authen- 
tic “demonstration.” 

Proposition 1. Mathematics is a system of 
closely related concepts, principles, tech- 
niques, and modes of thinking. 

In support of this proposition, we call 
attention to the following significant pass- 
age from the Sixteenth Yearbook of the 
National Council of Teachers of Mathe- 
matics, on Arithmetic in General Education 
(1941). It applies to the whole field of 
mathematics. To quote, 

“Arithmetic [mathematics] 7s a system of 
wdeas, It is not a collection of objects. It is 
not a set of signs. It is not a series of 
physical activities. Arithmetic is a system 
of ideas. Being ideas, arithmetic exists and 
grows only in the mind. It does not flourish 
in the world of things. It does not arise out 
of sensory impressions. It has nothing to do 
with the amount of chalk dust forty pupils 
can raise in a schoolroom in thirty minutes. 
Arithmetic exists and grows only in the mind. 
Being a system, arithmetic must be taught 
as a system. It is not an outgrowth of the 
individual’s everyday experiences. It is 
not learned according as the interests or 
the whims of pupils may suggest. It is not 
anyone’s personal discovery or invention. 
Arithmetic [mathematics] must be taught 
as a system.” 


'S For a more detailed discussion of these two 
approaches, see THE MATHEMATICS TEACHER, 
December, 1940, pp. 348 ff. 

4 Op. cit., p. 80. 
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It is almost incredible that this obvious 
fact needs to be restated so emphatically. 
But in the interest of mathematical recov- 
ery this is essential.'® 

Proposition 2. Any L—-M approach tends 

to be incurably unsystematic. 

This means that the mathematical con- 
cepts, principles, and skills needed in deal- 
ing with a set of life-situation problems 
such as are being suggested for an L—M 
approach do not appear in a sequential, 
cumulative arrangement. They do not fol- 
low either a logical or a_ psychological 
order. Moreover, they tend to be 
“bunched,” precisely as in most vocational 
or technical “projects.” 

Again, an examination of “socialized”’ 
curricula or textbooks in mathematics 
shows that the ‘“‘life-situation’” back- 
grounds receive the primary emphasis, 
while the mathematical ingredients have to 
“make the best of it.’’ Only too often, 
even the key concepts are neither ex- 
plained clearly nor defined with care. 
Modes of thinking receive little or no at- 
tention. Bits of theory are interspersed 
“when and if needed.” “Units” bearing 
inviting “social” legends often become a 
confusing assemblage of the most hetero- 
geneous items. The enthusiastic believer in 
“socialized” or ‘‘practical’” mathematics 
seems to be oblivious to such grievous 
didactic blunders. Nor does it disturb him 
that the plan imposes even on superior 
pupils an almost impossible learning job. 
For slow or retarded pupils it means fail- 

1% A group of independent thinkers have 
consistently protested against the psychology of 

“bonds” and “specific”? skills, and against the 

prevalent atomization of mathematics. Thus, 

Professor Charles H. Judd’s views on generaliza- 

tion and on transfer have been vindicated beyond 

reasonable doubt. Teachers of mathematics 
should not fail to re-read and study Professor 

Judd’s trenchant discussions pertaining to 

general verus specific training. See, especially, 

the following works by Professor Judd: 

(1) Psychological Analysis of the Fundamentals 
of Arithmetic, The University of Chicago, 
1927, pp. 116 ff. 

(2) Psychology of Secondary Education, Ginn 
and Company, 1927, Chapter XIX. 


(3) The Psychology of Social Institutions, The 
Macmillan Company, 1926, Chapter V. 
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ure or, at best, a vague impressionism de- 
void of real understanding or mastery. 

Surely, until these fatal defects in the 
present programs for the ‘‘reconstruction 
of mathematical experience” are corrected, 
every informed student of mathematical 
education will continue to ask the critical 
question, “‘Whither socialized mathemat- 
ies?” 

Proposition 3. In an L—M approach, the 
necessary mathematical techniques must be 
taken care of either by a plan of unrelated 
mechanical drill or by the road of incidental 
learning. 

This is really a corollary of the preced- 
ing proposition. An inspection of current 
courses and textbooks leaning toward an 
L-—M approach will prove that they in- 
variably face this dilemma. That is why 
the L—M approach violates certain car- 
dinal principles of the psychology of learn- 
ing. Thus, years ago, Professor Dewey 
condensed a good deal of excellent theory 
into this key sentence: 

Practical skill, modes of effective tech- 
nique, can be intelligently, non-mechanic- 


ally used only when intelligence has played 
a part in their acquisition.'® 


In its eagerness to use the tools of math- 
ematics, the L—>-M approach pays little or 
no attention to their systematic develop- 
ment and their meaningful acquisition. 
But there is no doubt that, in the language 
of Professor Dewey, “use” or “‘drill,’”’ when 
divorced from insight, is mere ‘animal 
training.”” At a later time Dewey wrote 
this illuminating statement which also has 
an important bearing on the problem of 
incidental learning: 

“Instruction in number is not concrete 
merely because splints or beans or dots are 
employed. Whenever the use and bearing of 
number relations are clearly perceived, a 
number idea is concrete even tf figures alone 
are used. Just what sort of symbol it is best 
to use at a given time—whether blocks, or 
lines or figures—is entirely a matter of 
adjustment to the given case. If the physi- 
cal things used in teaching number or 


1% Dewey, John, How We Think, D. C. 
Heath and Company, 1910, p. 52. 
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geography or anything else do not leave 
the mind illuminated with recognition of 
meaning beyond themselves, the instruction 
that uses them is as abstruse as that which 
doles out ready-made definitions and rules, 
for it distracts attention from ideas to mere 
physical excitations.'”” 


Today there is complete agreement that 
neither exclusive dependence on unrelated 
mechanical drill nor “incidental learning” 
will get us anywhere in mathematies.'$ 

Even Progressive writers now freely ad- 
mit the futility of ‘incidental learning” in 
mathematics. Thus, in his most recent vol- 
ume Professor Melvin says, 


‘The place of drill in the modern schoo! 
has been much misunderstood. Some pro- 
ponents of change have gone so far as to 
teach that children can learn the number 
processes incidentally, completely obviat- 
ing the necessity of drill. Some say that 
selling stamps in a post office or making 
change in a school store provides sufficient 
training so that no drill is needed. Theo- 
retically it may be granted that there are 
bright children who could learn number 
thus, on the side—this provided their 
teachers could bear teaching it by inter- 
rupting and cross-cutting more important 
experiences to dwell upon number. But 
schools which have experimented with such 
attempts have always failed to meet the 
needs of all the children without drill. Mis- 
understanding is further due to failure to 
realize that drill is a normal part of more 
extended activities. It is a special activity 
needed in the support of other activi- 
ties. ... 


17 See, How We Think, op. cit., New Edition, 
1933, pp. 224 ff. 

18 A careful psychological critique of the 
“drill theory of arithmetic’”’ and of the “inci- 
dental learning theory,” as well as an exposition - 
of the “meaning theory of arithmetic instruc- 
tion,”’ was contributed by Dr. W. A. Brownell 
to the Tenth Yearbook of the National Council of 
Teachers of Mathematics (The Teaching of Arith- 
metic), 1935. In the same Yearbook, a revealing 
study by Dr. Paul R. Hanna and others gives 
details as to the way in which arithmetic ap- 
peared incidentally in an activity program. 
Another basic monograph on this subject is 
Chaper IX of the Sirteenth Yearbook of the 
National Council. Reference should also be 
made, in this connection, to a classic paper by 
Dr. B. R. Buckingham, on the theme, ‘“‘Signifi- 
cance, Meaning, Insight, These Three,”’ in THE 
MaTHEMATICS TEACHER, January, 1938. 
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The key to good number drill is mastery 
step by step. Arithmetical ability is a com- 
pler and integrated skill. The number 
processes form a hierarchy of habits, each of 
which depends on the subsidiary habits built 
up before. Number work is in this respect 
unique. It therefore requires unique treat- 
ment... . Thus, throughout the whole teach- 
ing of number, the drill should be arranged 
to enable the individual to secure mastery.'*”’ 


Again, the Third Yearbook of the John 
Dewey Society (1939), while strongly con- 
demning ‘the deadly routine of drill on 
trivial matters which even now forms no 
small part of the educational program,”’ 
nevertheless warns against the doctrine of 
incidental learning in a highly important 
passage which reads as follows: 

“There is every reason to believe that the 
incidental consideration of the more com- 
plex abilities which are used frequently 
in varying situations tends to result in 
ineffectual mastery of them. It is sound edu- 
cation to see that these abilities are de- 
veloped as economically and as effectively as 
possible. Adequate curriculum design will 
recognize this factor... . 

Abilities are continually required which 
cannot be mastered on the spot and which 
may be mastered for more effective future use 
if given direct emphasis. To stop a unit of 
work or a project for this direct emphasis 
frequently disrupts the flow of events and 
diverts attention from the purpose at hand. 
This difficulty may be avoided by provision 
of a time for this direct emphasis as need is 
noted 


If all this is admitted, it is certainly per- 
missible to question the efficiency of any 
plan that makes the systematic mastery of 
mathematical concepts, principles, and 
skills a lucky accident instead of an as- 
sured certainty. 

Proposition 4. A genuine L—+M approach 
would certainly demand a much greater time 
allowance, as well as more extensive training 
and greater effort on the part of the teacher. 

Every attempt to use an L—M ap- 
proach, within the usual time limits, has 


"See Melvin, A. Gordon, Method for New 
a. The John Day Company, 1941, pp. 


_ See the Third Yearbook of the John Dewey 
Society, op. cit., pp. 430 ff. 
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regularly led either to an overcrowded pro- 
gram, or to a planless and superficial as- 
sortment of ‘“‘odds and ends.” 

Again, competent students of the cur- 
riculum agree that the “social needs” or 
“experience” approach presupposes a ‘‘con- 
structive group attack,” as well as continu- 
ous planning and an unending program of 
revision. But they also admit that all this 
imperatively demands ‘adequate educa- 
tional leadership.”’ To quote, 


“Teacership must be ever present, stim- 
ulating, guiding, suggesting; leadership 
which is concerned with procedure and has 
faith to trust the outcome so long as the 
procedure is sound. Such leadership is the 
greatest need in developing curriculum 
programs which make operative the wide- 
spread teacher participation and group 
action which is basic to curriculum im- 
provement.2)”’ 


Can there be any reasonable doubt, in 
view of these considerations, that the or- 
ganization of an L—M approach represents 
a formidable task which is simply beyond 
the professional ability of the individual 
teacher in the average school?” 

Proposition 5. There appears to be no es- 
cape, then, from an M--+L approach, par- 
ticularly if dependable “results” are desired, 
and if mathematics is to make the cultural 
contribution of which it is capable. 

This view is the one endorsed by the Fif- 
teenth and Sixteenth Yearbooks of the 
National Council. As to the PEAR, it 


"Ibid, p. 474. 

22 Educational writers of the most diverse 
schools of thought share the conviction that the 
teacher is the ‘‘key”’ to the problem of curriculum 
improvement and of educational advancement. 
“‘As is the teacher, so is the school.” 

See, however, Mort, Paul R. and Cornell, 
Francis G., American Schools in Transition, 
Bureau of Publications, Teachers College, New 
York, N. Y., 1941. This study points out in a 
startling way the extreme slowness with which 
the average school system responds to adjust- 
ments which have long been considered ‘‘must”’ 
propositions by educational leaders. In particu- 
lar, Chapter XI, on “Teachers as Adaptors,”’ is 
far from complimentary to the teaching profes- 
sion as now constituted. 

23 As stated above, the ‘Joint Commission 
Report” (Fifteenth Yearbook of the National 
Council) advocates a six-year program in sec- 
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presents a very significant set of basic 
mathematical categories, but it has not 
yet been implemented by a detailed pro- 
gram showing how the _life-situation 
problems which it advocates may be used 
successfully in the curriculum of the aver- 
age school. 

The validity of Proposition 5 does not 
rest, of course, on any committee report.It 
is firmly anchored in the very nature of 
mathematics. All competent scholars in 
this field agree that mathematics is a char- 
acteristic constructive enterprise of the 
mind. This mental activity is essentially 
“free,” not being dominated by ‘‘things,”’ 
except in so far as fundamental mathemati- 
cal concepts and relations may be suggested 
by corresponding percepts. That is, even 
the “purest’’ kind of mathematical think- 
ing does not originate in a vacuum, but re- 
ceives its basic impulse through its contact 
with the world of concrete reality. 

And so, it is not strange that ‘“‘pure 
mathematics” can be widely applied. For 
an illuminating discussion of the underly- 


ing theory we may refer, for example, to 
Professor Cassius J. Keyser’s interesting 
volume entitled The Pastures of Wonder— 
The Realm of Mathematics and the Realm of 
Science (Columbia University Press, 1929). 
Of particular importance, in this connec- 
tion, are the following statements: 


“One can think mathematically about any 
and every sort of subject-matter to which one 
may be drawn by love or driven by the 
exigencies of life. The fact ought not to 
astonish, for all subject-matters are but 
fragments or constituents or aspects of one 
whole—the world, including man or, if you 
prefer, included in him... . 

The validity of mathematical proposi- 
tions is independent of the actual world— 
the world of existing subject-matters—is 
logically prior to it, and would remain un- 
affected were it to vanish from being... . 

The applications [of sheer mathematical 


ondary mathematics, based on carefully formu- 
lated mathematical categories. It submits a 
grade-placement chart showing how such a 
trunk-line curriculum can be organized. And it 
also offers suggestions as to the choice of suitable 
life-situation problems. 
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thinking] admit of endless multiplication 
not only but of extension to all subjects. . . 

Sheer mathematics is essentially and 
exclusively concerned with the world of the 
Possible. It is applicable to the actual 
world because the world of the Actual is 
part of the possible, else it could not be 
actual.” 


Proposition 6. In the case of either ap- 
proach the choice of significant and worth- 
while life situations is a highly technical task 
which will demand organized research and 
extensive codperative testing. 

Among those who have studied the situ- 
ation, there is no difference of opinion con- 
cerning the large-scale effort that will be 
necessary to create a truly functioning 
‘“‘social”’ emphasis of national scope in our 
school programs. This view is evidently 
shared by the makers of the PEAR, for 
they tell us that 

To make the proposed program [of life- 
situation problems] effective and to supply in- 
numerable details of possible content and 
organization will require experimentation, 


both extensive and intensive, over a period of 
years.*4 


Even more emphatic is the closing re- 
mark of an address made by Dr. M. L. 
Hartung, one of the authors of the PEAR, 
at the 1939 meeting of the National Coun- 
cil. He said, 

To build a curriculum along these lines we 
must sentence ourselves to many years of 
hard labor. 

At present, utter confusion still charac- 
terizes the nation’s curricula. Nor do any 
two textbook writers seem to have a com- 
mon point of view regarding the use of ‘‘so- 
cial” data and life problems. Analyses of 
current textbooks show a well-nigh com- 
plete discrepancy of emphasis all along the 
line. An authoritative account of this situ- 
ation will be found in the recent volume 
entitled “What Our Schools are Teach- 
ing,’ by Dr. H. B. Bruner and others 
(Teachers College Bureau of Publications, 


24 See the PEAR, op. cit., p. 14. 

25 See, ‘‘Mathematics in Progressive Hduca- 
tion,” by Maurice L. Hartung, in THe Maruet- 
MATICS TEACHER, October, 1939. 
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1941). We are told that not less than 85,- 
000 courses of study are now assembled at 
the Curriculum Laboratory of Teachers 
College, and the end is not yet. Only a mi- 
nority of the courses were found to possess 
real merit. Of 3,277 curricula in mathe- 
matics, only 17% were pronounced ‘‘out- 
standing” by Dr. Bruner’s rating staff. 
An aimless and often amateurish indi- 
vidualism is destroying the educational 
solidarity of the nation, at a time when we 
need such solidarity most badly. Those 
who desire a return to sanity will derive 
comfort and strength by reading, for ex- 


“Oon- 

| be f ample, Walter Lippmann’s address on 

ring Education vs. Western Civilization.* 

our In the light of the preceding discussion, 

ntly J we ask again, “Can there be a life-situa- 
for tion approach in mathematics?” 

Only one answer appears to be possible. 
life- For reasons which will now be understood, 
yin- @ We feel that it should undoubtedly take 
and § the following form: 
on, A life-situation approach in mathematics, 
nd of especially under existing schoolroom condi- 

tions and time allotments, seems feasible only 
re- ifitis of the type. 
~ Conclusion and Summary. We have tried 
AR, J to point out some of the salient features of 
pun- § the necessary redirection of mathematics. 
We have stressed the importance of a 
swe § broader conception of mathematics. A 
of purely vocational or utilitarian emphasis is 
simply out of the question. Mathematics 
irac- may indeed be highly “socialized”? even 
any § when it is based on the ‘classical mathe- 
‘om- § matical content.”” We have suggested, 
“‘so- § however, that every opportunity should be 
os of § taken to make use of genuine, life-centered 
com- applications. 
ythe f It may have been noted, throughout the 
situ- § discussion, that we have refrained from of- 
lume § fering a definition of “socialized mathema- 
ach- § ties.” In view of the many interpretations 
thers # that have been given to it, a unitary ex- 
ions, § planation seems impossible. Its essence, 
however, rests on the thesis that the teach- 
duca *° An address delivered at the University of 
,THE- § Pennsylvania, and published in The American 


Scholar, Spring 1941, Vol. 10, No. 2. 
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ing of mathematics can and should reflect 
more adequately the affairs and interests 
of everyday life, or “Life in all its manifes- 
tations.’”’ We have stated that the task of 
planning the mathematical, curriculum 
along these lines is one of vast dimensions, 
transcending the capacity of both individ- 
uals and local committees. The completely 
chaotic character of our present curricula 
and our textbook literature amply proves 
that point. And so, if real progress is to be 
made in the “socialization” of mathema- 
tics, we must have organized research by 
regional and national groups of competent 
students, supplemented by controlled ex- 
perimentation in numerous laboratory 
schools. Then, too, to make such a pro- 
gram of “socialization” effective in our 
schools, we need a continuous twelve-year 
curriculum, and a far better preparation 
of our teachers. These are also the condi- 
tions necessary for the creation of differ- 
entiated programs for the various ability 
levels which we have in our schools, and 
for the introduction of those cultural as- 
pects of mathematics which are the chief 
carriers of its potential “transfer’’ values. 

Professor Hogben, it will be recalled, has 
referred to the history of mathematics as a 
“mirror of civilization,’—an _ excellent 
comparison. But the human scene, as a 
whole, is too vast for ready comprehension 
and assimilation. In the classroom we must 
bring to a sharp focus the central mathe- 
matical concepts, principles, techniques, 
and modes of thinking, in a social setting 
that is not merely appealing, but also au- 
thoritative and generally significant. How 
to combine real understanding and mas- 
tery, such as we need in mathematics, with 
a broad social outlook, is not the simple as- 
signment that some educators seem to 
think it is. 

It is important that we be on our guard 
against “getting lost’’ in a welter of unor- 
ganized statistics, graphs, formulas, com- 
munity backgrounds, business and indus- 
trial details, consumer problems, and the 
like. The danger of going astray is very 
great. Constantly, new fads and magic 


Lion 
and 
the | 
Lual 
is 
, be 
ap- 
rth- 
task 
and 
itu- 


160 


slogans are being paraded before our 
eyes. We should certainly reject a concep- 
tion of ‘‘socialized mathematics,” or ‘“con- 
sumer mathematics,” or “‘practical mathe- 
matics,” or “community mathematics,” 
which amounts to giving up mathematical 
core ingredients in favor of ‘‘adolescent or 
social needs.’”” We must not wind up by 
having ‘‘mathematics” without mathemat- 
ics! We shall continue to oppose any plan 
which advocates brief ‘‘exposure”’ or ‘‘ter- 
minal” courses of one or two semesters. 
Such courses have been tried many times 
in the past, and they have always proved 
unsatisfactory. Why repeat old mistakes 
again and again? Instead, we must “bring 
order out of chaos’’ by maintaining a genu- 
ine sequence, cumulatively built, of those en- 
during mathematical categories which are 
the product of the ages and the common warp 
and woof of all mathematical applications. 
In short, we can endorse only an M-L ap- 
proach, 

The national crisis is revealing the fatal 
weaknesses of our present educational pol- 
icies. The huge struggle in which we are 
involved will force us to turn away from an 
almost pathological individualism to a 
consideration of the things that should 
come first. The idea that we must have a 
special streamlined curriculum for every 
town and hamlet is at last seen to be ‘‘not 
only tragic but silly.’”” Combined with the 
doctrine of “individual needs and inter- 
ests” it has destroyed vitally necessary 
common backgrounds and types of under- 
standing in the lives of the rising genera- 
tion-—an extremely serious menace to the 
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nation’s unity and efficiency. Our common 
perils will compel us to rule out personal 
whims as the controlling factor in so cru- 
cial a matter as the preparation of our 
youth for the battle of life. 

In this crisis mathematics is being called 
back to the seat of honor from which it had 
been driven by shortsighted and confused 
educational counsels. It is coming back be- 
cause of its age-old service record and he- 
cause of its enduring and yet ever new 
cultural bearings. It will be reinstated in 
our school courses, and it will be taught by 
a body of teachers who will try to be more 
alert than in the past, as well as more in- 
telligent about the real objectives of math- 
ematical education. 

The program which has been suggested 
in this paper is neither visionary nor fu- 
turistic. On the contrary, its underlying 
principles have been tested, over a period 
of years, by a sufficiently large number of 
capable teachers, in representative and 
widely separated school systems, to war- 
rant confidence in their validity. It is in 
harmony with the experience of all other 
leading countries. The evidence is over- 
whelming that when mathematics is 
taught as a cumulative system of ideas, with 
due regard for understanding and mastery, 
and for life-centered applications, it ceases 
to be a meaningless game. Instead, it as- 
sumes its rightful place in the curriculum 
as an ageless element of human culture 
and as an indispensable factor in national 
defense. And that is the Redirection of 
Mathematics which we should all help to 
put into effect without further delay. 


Wartcu THE May issue of The Mathematics Teacher for the Summer 1942 program of 
the National Council of Teachers of Mathematies to be held in Denver, Colorado in 
connection with the N. E. A. 
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"Lord, Deliver Us from Our Friends'* 


By JoseruH SEIDLIN 
Alfred University, Alfred, New York 


THE PLACE of Mathematics in the cur- 
ricula of our secondary schools has been 
variously defended and attacked. In other 
words, mathematics has ‘‘friends” as well 
as ‘‘enemies.”’ It seems that the cause of 
mathematics suffers more from the at- 
tempts of some of its friends to save it, 
than from the attempts of some of its ene- 
mies to destroy it. 

Not so long ago, I asked a thousand 
mathematicians for the evaluation of the 
traditional heart of our secondary school 
program of mathematics—plane geome- 
try. I have since published their replies 
at least such of their replies as were fit to 
print. Their comments were fairly evenly 
divided between eulogies and outright de- 
iunciations. Many recommended the com- 
plete elimination of the subject from the 
high school curriculum. Please bear in 
nind that the source of these reeommenda- 
tions is not the social studies group, but 
mathematicians of high order and rank. 

Again, not so very long ago, the Com- 
missioners or Superintendents of State 
Departments of Education, in reply to a 
specific and direct query, expressed them- 
elves specifically and directly on the 
trends in secondary school mathematics. 
By grouping the mathematicians in class 
intervals of 15, it were easy to show that a 
ine to One correspondence exists between 
the recommendations of these two groups. 

For the recommendations of the educa- 
tionists, I have no such objective data. I 
lave been obliged to depend on a some- 
what sensitive thermometer which meas- 
res the temperature of my ears every 
time they burn. Only occasionally was I 
ible to check on the correctness of that 
measurement by a very critical color-dis- 


* Paper read at the section meeting of the 
Central Western Zone of the New York State 
Teachers Association in the Autumn of 1941. 


criminator which is capable of measuring 
and detecting fine shades of red or purple 
whenever my face turns that way. A great 
many educationists are quite impartial. 
They love education well, but not too 
wisely. To them, the millenium in Educa- 
tion will come when, and only when, all 
education shall be wholly devoid of all sub- 
ject matter. 

“The people” hold mathematics in deep 
reverence and respect. They are so im- 
pressed with the majesty and nobility of 
mathematics on one hand, and are so con- 
fident of their children’s mental prowess 
on the other hand, as to become much dis- 
turbed, distressed and even enraged, when 
the twain fail to meet. I believe that I am 
now enunciating a law of human nature, 
or human behavior. Let me restate it. The 
waving of a red cape before an enraged bull 
is trivial teasing compared with the effect 
on people whenever the desirability and 
attainability of an object vary inversely as 
the capacity or ability for attainment. Ap- 
plied to mathematics, this means that the 
more queenly or radiant the handmaiden 
to the sciences is made to seem to the com- 
mon man, and at the same time the more 
difficult or fruitless it is made for mastery 
or acquisition, the more the love and re- 
spect for mathematics are likely to turn 
into hate and disdain; and what might 
have been tender concern, into the will to 
annihilate. 

Attacked on all fronts, secondary school 
mathematics has been rapidly retreating 
in not too orderly fashion. Occasionally we 
have witnessed courageous counter at- 
tacks but, generally, the defense not only 
lacked modern weapons, but suffered 
much from subversive influences, which, 
typical of subversive influences, often ap- 
peared in the friendliest guise. Very re- 
cently, however, it (secondary school 
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mathematics) has acquired a new and 
powerful ally; a world catastrophe has 
come to its rescue; a national emergency is 
regaining for it much lost ground. Shall we 
let this blood and sweat opportunity turn 
our heads back to theories of divine right, 
special privileges, and the Maginot line 
security of a once again required subject? 

The very same spokesmen for teachers 
who but a while ago were oozing sweet sen- 
timents on relational thinking, and appeas- 
ing opponents at large by psychological 
arrangement of integrated subject matter 
are now saying, “We told you so; when 
boys and girls apply for defense jobs, the 
first question asked is, ‘how much mathe- 
matics have you had?’ We now dare edu- 
cationists or the social studies group to 
dislodge us from our newly won position.” 
And thus ladies and gentlemen, we are be- 
ginning to lay the foundation for what 
may prove to be total destruction of sec- 
ondary school mathematics. A delusion of 
victory is more perilous than temporary 
defeat. Mathematics for defense is but a 
temporary objective. To overlook or ignore 
this fact might prove to be a costly, if not 
fatal, error. 

When through fanatical fervor often ac- 
companied by ignorance and occasionally 
admixed with malice, the “enemies” of 
secondary school mathematics attack its 
position in our schools, the loss to the gen- 
eral cause of education, though real, is 
only temporary. When through like fanati- 
cal fervor, a different brand of ignorance 
and a touch of group selfishness, the friends 
of secondary school mathematics defend 
its position in our schools, the consequence 
to the general cause of education may well 
prove to be more serious. 

It would be rather sad if, among the 
large membership of our guild, there were 
not a few poets. I am sure that poet-math- 
ematicians have as much right to be senti- 
mental as other poets. Let our poets sing of 
Mathematics and Beauty; Mathematics 
and Citizenship; Mathematics and Art; 
Mathematics and Religion; Mathematics 
and Love; Mathematics and Social Con- 
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sciousness; Mathematics and Humanity; 
Mathematics and Mercury; Mathematics 
and Breathing; Mathematics and Mathie- 
matics; God and Geometry, a la Plato; or 
God and Statistics, ala Jeans. But let us be- 
ware of confusing poetry with objectives. 

Among professional people in general, 
and physicians in particular, chiropractors 
are held in none too deep veneration, not 
because they are a useless sub-class ce 
medical profession, but because they make 
such exaggerated and extravagant claims. 
Shall we, can we, rephrase our objectives 
and make them so specific that even the 
lowly educationist will know what we 
mean? Also, isn’t it about time we made it 
quite clear to ourselves and others that 
secondary school mathematics is only a 
part of even an ideal secondary school cur- 
riculum? Furthermore, as a purely pre- 
cautionary measure, let us be the first to 
admit that if every citizen of the U.S. A. 
were a mathematician, we might still not 
be an enlightened democracy and Utopia 
might still be far from rounding the corner. 

It would be unfortunate, as it is practi- 
cally inconceivable, if the profession lacked 
utilitarians—the bread-butterers of our 
craft, those who insist on practical use and 
application. 

Say our friends, ‘‘Aren’t we strengthen- 
ing the position of mathematics by making 
courses in algebra and trigonometry so ob- 
viously practical?’”’ Are we? When a course 
in mathematics becomes 99.44% applica- 
tions, it will float by any other name. It 
may be trigonometry when we solve a tri- 
angle; it is an atrocity of city planning 
when we find the angles of intersection oi 
the avenues forming a triangle. Worse 
than that, our most inventive text-book 
writers supply us with schemes for solving 
applied problems in mathematics without 
mathematics. A trivial illustration is that 
of the rectangular “meat chopper,’’ in 
which by placing the proper ingredients in 
assigned rectangles and a counter-clock- 
wise turn of the crank, the answer may be 
squeezed out into a vacant rectangular re 
ceptacle. 
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Another of our defenses is that mathe- 
maties is an unexcelled medium of postula- 
tional thinking which in literature and at 
our National Meetings became themes for 
discussion. Not so long ago, at one of our 
national meetings, for instance, a whole 
afternoon was devoted to topics sub- 
headed ‘relational thinking.” (I recall 
that at that meeting I asked a question 
which was not answered because the 
speakers thought I was being funny. I 
asked for a single illustration of thinking 
which was not relational thinking.) And I 
certainly need not remind you of the great 
accumulation of written and spoken ma- 
terial on ‘functional thinking.”’ Right here 
Iam going to take a stand which I know is 
not a popular one at the moment. I believe 
that we have given our opponents a solid 
basis for attacking secondary school math- 
ematics when, in our arguments for retain- 
ing courses in secondary school mathemat- 
ies, we so carelessly abolish the need for 
purely mathematical content. Let me ex- 
plain this position by several illustrations: 
Suppose we defend geometry for its logical 
structure and then proceed to build a 
course which is replete with logical struc- 
ture but lacking in geometry. Is it not 
clear that such procedure could be adopted 
by any subject matter area in the second- 
ary school curriculum? If in the very dem- 
onstration of postulational thinking or 
logical structure or relational thinking or 
functional thinking, we employ material 
which is not geometrical in nature, are we 
not admitting that geometry, as such, is 
not essential to the development of that 
kind of thinking in our boys and girls? 
Take the indirect proof, for example. In a 
recently published textbook in geometry 
the bulk of illustrations is drawn from 
fields other than geometry; in other words, 
alibis accumulate while theorems in geom- 
etry decay. Why drag in geometry? I 
repeat that by building courses in geome- 
try without geometry, we have made an 
implicit assertion that we can do all we 
claim to do with geometry, without geom- 
etry. I know some courageous theologians 
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who suggest from time to time that a satis- 
fying theology can and should be con- 
structed employing postulational think- 
ing. On a certain college campus, I know 
two people, one of whom, a historian by 
profession, flunked the only course in 
mathematics he ever attempted at college; 
the other, a mathematician, and a Phi 
Beta Kappa with all the trimmings. The 
former uses postulational thinking at its 
best; the latter avoids all varieties of 
thinking. 

Many of the newer courses in mathemat- 
ics are so “enriched”’ by non-mathemati- 
cal material that it may soon require a 
special kind of bloodhound to trace the 
strictly mathematical scent. At its present 
rate of metamorphosis, geometry is rap- 
idly becoming the fine embodiment of 
postulational, relational, functional, and 
as yet unnamed varieties of thinking nearly 
free from entanglements with purely geo- 
metric content. In fact, any day now it 
may become Course No. 3 in the Social 
Studies sequence. 

Still another of our defenses is very fa- 
miliar to all of us: “In mathematics a 
statement is either right or wrong.” Edu- 
cationists point to such a statement and 
say, “that plainly, is what’s wrong with 
mathematics as a secondary school sub- 
ject. It’s unreal. Outside of mathematics, 
Q.E.D.’s are practically impossible, be- 
cause no statement is wholly right or 
wholly wrong. Of what use is it to spend so 
much time fussing with neatly insulated, 
logical structures, when everywhere out- 
side the mathematics classroom, what- 
ever logical structures exist are all tangled 
up with unknown and sometimes unknow- 
able variables!” 

In almost every area there is lag between 
theory and practice. What I want to men- 
tion as one of the hurtful influences is more 
than this typical lag. It is a veritable 
chasm that exists between the vaporiza- 
tions of our left-wing progressives at one 
extreme and the classroom practices of our 
reactionaries at the other. A wholly un- 
prejudiced and fair minded educationist 
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might be expected to take into account the 
unique features of the two extremes, but is 
not such an attitude too much to expect? 
Consider an honest and sincere education- 
ist who has an axe to grind. No selfish in- 
terest or vested rights or extreme prejudice 
are involved. Still, he does have a theory in 
which he would like to believe—let us say, 
that mathematics in the secondary schools 
for the greatest good of the greatest num- 
ber should occupy a minor position. Such a 
person is not likely to destroy any evi- 
dence that supports his theory. Such a 
person is very likely to be influenced in a 
real way by some theory to which the bulk 
of good teachers of mathematics do not 
subscribe, and much practiec of which the 
bulk of good teachers of mathematics are 
ashamed. 

I have mentioned the several groups of 
people among whom we find our friends, 
our enemies, and our friendly enemies. I 
have mentioned some actual and potential 
harm to mathematical education, and 
therefore all education, resulting from the 
very best intentions of our friends. On be- 
half of sane education I have suggested 
careful evaluations of carelessly con- 
structed defenses. The latter are not pe- 
culiar to mathematics. Perhaps for some 
time now you have been expecting me to 
raise the question, ‘“‘What, if anything, do 
we have in mathematics that they don’t 
have in other subject matter areas?” In a 
recent picture, “Caught in the Draft’ in 
which Dorothy Lamour appears, a like 
question is asked about her—‘‘What does 
she have that other women do not have?” 
The reply, somewhat audacious, is: ‘‘Noth- 
ing, only she groups it better.’”’ Perhaps 
that is true of mathematics. Perhaps 
mathematics is just better organized than 
the other branches of human learning. It 
may be that whatever it is Miss Lamour 
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has is more amenable to good grouping, 
just as whatever it is mathematics has is 
more amenable to good organization. 

Certainly many of us are convinced that 
in the most effective scheme of education 
in a Democracy there can be no substitute 
for mathematics—that is, for appropri- 
ately rigorous, well organized, well-taught 
mathematical content. To defend any 
other kind is to hurt the good cause. It is 
as futile as it is unnecessary to defend 
courses in mathematics by eliminating 
mathematics from these courses. 

And now with due apologies to you, | 
am going to descend to a bit of preaching. 

Our real long range job is not so much 
convincing educationists, or administra- 
tors, or even mathematicans. It is con- 
vincing—in the only genuine way there is 
—the learners of mathematics. The greater 
the number of today’s boys and girls 
learning mathematics, the fewer tomor- 
row’s adults likely to have either cause or 
inclination to attack it. As teachers, let us 
reduce to a minimum our self-indulgence 
and the consequent need for shifting the 
blame on the “system,” on imposed exami- 
nations, on administrative difficulties; in 
short, on anything and everything save our 
own inertia, or indifference, or the depth 
and narrowness of our ruts. 

Finally, many of our best friends say 
that mathematics needs no defense. Cer- 
tainly, it doesn’t. What branch of human 
learning needs defense! Neither ‘“‘our 
friends” nor ‘‘our enemies” can change the 
essentially quantitative aspect of the 
world we live in. Our concern is not the 
welfare or well-being of mathematics, nor 
even the welfare or well-being of teachers 
of mathematics. It is, as it must be, the 
welfare and well-being of boys and girls 
who can be made better human beings by 
fertile schooling in genuine mathematics. 
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To wnat extent do textbook writers 
agree on the content to be included in the 
ninth-grade mathematics textbooks for 
the non-academic pupil? What are the ten- 
dencies with respect to emphasis on sub- 
ject matter in these books? To answer 
these questions the writer analyzed the 
distribution of content according to sub- 
ject matter in twenty-three ninth-grade 
mathematics textbooks, published from 
1934 to 1940, which are designated as suit- 
able for the non-academic group. Four of 

i the texts studied are business arithmetics. 
The remainder of the books deal with “‘so- 
tial mathematics,” which means “‘prac- 
tical applications’ of mathematics. Three 
of the textbooks represent the third vol- 
ume in a series of three books. The rest are 
“terminal” texts, since no others have 
been written. 

As a means of securing a basis for com- 
parison, a master list of all categories in 
the field of mathematics was compiled 
irom the tables of contents. The amount of 
space devoted to each category was deter- 
mined by counting the pages given to that 
tategory in each book. The major cate- 
gories of subject matter found in these 
tinth-grade mathematics books include 
arithmetic, geometry, algebra, social uses 
and consumer training. Not all of these 
tategories are included by all the authors. 
Arithmetic is the sole category on which 
all of them agree as essential to ninth- 
grade mathematics. Commercial arithme- 
tic ranks second; geometry is third in 
rank; and algebra fourth, in their opinion. 
The relative emphasis on these categories 
isshown in Table I and Figure 1. 

The categories in the field of mathema- 
ties found to be most important as shown 
by page space are: (1) operations of arith- 


Distribution of Content in Twenty-three Ninth-grade 
Mathematics Textbooks for Non-academic Pupils 


By Mrs. Fairu F. NovinGEer 
Taft Junior High School, Washington, D.C. 


metic; (2) commercial arithmetic; (3) ge- 
ometry; (4) algebra; (5) social uses; (6) 
consumer training. Less prominent divi- 
sions include graphs, industrial arithmetic, 
trigonometry, tables, tests and the history 
of mathematics. Table I lists these topics 
in the order of their frequency. 
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Fig. 1. Percentage of the distribution of 
divisions in twenty-three ninth-grade mathe- 
matics textbooks for non-academic pupils. 


TaBLeE I 


Content of Twenty-Three Ninth-Grade Mathe- 
matics Textbooks for Non-Academic Pupils 


Percentage 


No 
Division of Content of Distribu- 

Pages tion 
Arithmetic | 1914 22 
Commercial Arithmetic 1569} 16 
Geometry 16123 16 
Algebra 14373 15 
Social Uses 9064 10 
Consumer Training 5624 6 
Graphs 511 5 
Industrial Arithmetic 388 4 
Trigonometry 225 2 
Tables 213 2 
History of Mathematics | 60 1 
Miscellaneous 134 1 
Total | 94333 | 
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The operations of arithmetic rank first, 
with 1914 pages, or twenty-two per cent. 
Commercial arithmetic, often the substi- 
tute for ninth-grade algebra, ranks second, 
with 1569} pages, or sixteen per cent. 
Geometry ranks third, with 15123 pages, 
or sixteen per cent. Algebra, the traditional 
ninth-grade subject, ranks fourth, with 
14373 pages, or fifteen per cent. Social uses 
rank fifth, with 906} pages, or ten per 
cent. Consumer training ranks sixth, with 
5623 pages, or stx per cent. Graphs rank 
seventh, with 511 pages, or five per cent. 
Industrial arithmetic ranks eighth, with 
388 pages, or four per cent. Trigonometry, 
Tables, and History of Mathematics rank 
ninth, tenth, and eleventh with 225, 213, 
and 60 pages, which is two per cent, two per 
cent, and one per cent respectively. Cer- 
tain miscellaneous articles not readily 
classifiable made up 134 pages, or one per 
cent, of the content. 

Relative importance of certain topics in 
general mathematics. Another way of deter- 
mining the importance of certain cate- 
gories as shown in the twenty-three ninth- 
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grade mathematics textbooks is to see how 
many make provisions for a given cate- 
gory. 

As shown by Table II, provisions for the 
operations of arithmetic and tables are 


TABLE II 
Importance of Certain Topics Determined by 


Frequency of Appearance in Twenty-Three 
Mathematics Textbooks for Non-Academic 
Pupils 

Number | Number 
texts texts 
Topic making omitting 
| provision provisions 
Operations in arithmetic | 23.) 0 
Tables 0 
Graphs 22 1 
Geometry 21 2 
Consumer Training 21 2 
Commercial Training 21 2 
Social Uses 20 3 
Algebra 16 7 
Trigonometry 15 8 
Industrial 11 | 12 
History of Mathematics eS | 14 
made by all twenty-three textbooks. 


Graphs are found in twenty-two text- 
books; geometry, consumer training, and 
commercial training are included by 


TABLE III 


The Range of Certain Categories in Mathematics in Twenty-Three Textbooks for Non-Academic 
Ninth-Grade Mathematics Pupils 


Operations | Commer- |  Con- 
of ci Geometry Algebra sumer Tables 
Arith. Arith Training 

1. 219 29343 132} 207 122 107 35} 

2. 168 1874 1263 205 834 70 293 

3. 158 182 121 143 72 60 17} 
4. 135 168 1203 129 623 584 14 
5. 1314 118 1134 123 60 54 14 
6. 125 106 102 117 55 34 12 
‘2 1084 104 96 86 51 28 11 

8. 106 803 863 81 50 28 9} 
9. 97 74 75 81 49 17 9 

10. 81 68 70 75 42 164 8} 
11 774 38 67} 57} 38} 11} 7 
12 77 32 65 41 36 11 6 

13 654 243 65 39 32 10 53 
14 53 24 59 36 31} 9} 5 
15 52 174 50 12 30 9 5 
16 49 15 49} 4 26 84 5 
17 48 10 463 0 254 4 
18 40 10 23 0 19 7 4 
19 37 8 18 0 17 54 3 
20 343 7 17 0 4 5 3 
21 28 2 9 0 0 4 2 
22. 204 0 0 0 0 0 2 
23 4 0 0 0 0 0 1 
1914 15694 1512} 14374 | 906 | 562 213 
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TWENTY-THREE NINTH-GRADE MATHEMATICS TEXTBOOKS 


twenty-one; social uses are included by 
twenty; algebra is included by only six- 
teen; trigonometry is included by fifteen; 
industrial mathematics is included by elev- 
en; and the history of mathematics is in- 
cluded by nine. 

The authors are in agreement on arith- 
metic as a subject for the non-academic 
ninth-grade mathematics pupils. They are 
also in agreement on the topic of tables. It 
is interesting to note the tendency to in- 
clude consumer education equally as often 
as commercial education. This seems to re- 
flect a tendency in this country to be con- 
cerned with consumer problems. There is a 
a great diversity of opinion concerning al- 
gebra. Seven of the texts omit algebra 
altogether. However, the sixteen authors 
who do include algebra believe it impor- 
tant enough to devote 1437} pages to it. 

The range of subject matter among the 
various divisions will be presented inT able 
III at this time, because this information 
is needed for an understanding of the data 
cited later in this discussion. 

By page content, arithmetic is the out- 
standing subject for non-academic ninth- 
grade mathematics pupils. The content of 
arithmetic in the various books ranges 
from four to 219 pages, as shown by Table 
III. The median number of pages in arith- 
metic is 77 pages. Eight of the books for 
non-academic ninth-grade mathematics 
pupils contain more than 100 pages of 
arithmetic, fifteen contain less than 100 
pages. 

The reader will remember that Table I 
shows that 15693 pages, (or 16% of the 
content) deal with commercial arithmetic. 
One of the first breaks with the traditional 
college preparatory course of ninth-grade 
algebra was commercial arithmetic. Many 
non-academic pupils have been in com- 
mercial arithmetic classes. Twenty-one 
books include commercial arithmetic. One 
book has 2934 pages of commercial arith- 
metie work. Six of the books tend to 
have about 150 pages. The remainder cen- 
ter around 40 pages. It would seem that 
some of the books have a definite com- 
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mercial objective, while the remainder of 
the books treat the commercial work as 
part of the general mathematics training. 

As shown in Table III, in the sixteen 
books containing algebra, the range is from 
four to 207 pages. Six books have more 
than 100 pages, two of the six have more 
than 200 pages, ten books have less than 
100 pages. It would seem that there is no 
guiding principle, nor unanimity of opinion 
among the authors in this connection. 

Geometry comprises 16% of the content 
of the twenty-three mathematics books 
for non-academic ninth-grade mathemat- 
ics pupils. The range found in geometry in 
21 of these textbooks is from nine to 1323 
pages, the median being 67} pages. Six 
books include more than 100 pages, fif- 
teen have less than 100 pages devoted to 
geometry. The books agree as to the 
amount of content in geometry to a 
greater degree than they do in either arith- 
metic or algebra. 

The topic of social uses is included by 
twenty authors. The content ranges from 
four pages to 122 pages. The median is 
40} pages. One book contains 122 pages; 
three books have 833, 72, 623, and 60 
pages; five center around 50 pages; seven 
center around 30 pages; two center around 
20 pages; and one has four pages. 

Consumer training is included by twenty- 
one authors. The content ranges from four 
pages to 107 pages. The median is 113 
pages. The highest number of pages is 107; 
four center around 60 pages; three center 
around 30 pages; five center around 15 
pages; the remaining eight center around 8 
pages. 

The topic of tables is included more 
fully, because, as shown by Table III, 
there is entire agreement among the au- 
thors about offering tables. It was inter- 
esting to find that some books confine the 
tables to the appendix. This would prob- 
ably account for the seven books which 
have a range of from one to four pages de- 
voted to this topic. In the other books the 
tables are scattered throughout the books. 
The range is from one to 35} pages. Seven 


how 
ate- 
the 
are 
by 
hree 
Cc 
ks. 
ext- 
and 
by 
__| 


168 


have from 11 to 354 pages, and nine have 
from five to 9} pages. 

Findings. I have discussed the extent to 
which the authors of twenty-three ninth- 
grade mathematics textbooks agree on the 
content for non-academic pupils. Some of 
the major findings of the study are as fol- 
lows: 

1. The major categories of subject mat- 
ter found in these ninth-grade mathemat- 
ics books include arithmetic, commercial 
arithmetic, algebra, social uses and con- 
sumer training. 

2. Not all categories are included by all 
authors. With respect to the selection of 
content for ninth-grade mathematics, 
textbooks, arithmetic and tables are the 
only topics on which the authors are in 
agreement. 

3. Arithmetic is the category which re- 
ceives the greatest emphasis as shown by 
page space. Twenty-two per cent of the en- 
tire page space is devoted to this topic. 
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However, the authors show little agree- 
ment concerning the range of arithmetic, 
since it varies from four to two hundred 
nineteen pages in the 23 books. 

4. There is great diversity of opinion 
concerning algebra. Seven of the texts omit 
it altogether. However, the sixteen authors 
who do include algebra believe it to be im- 
portant enough to devote fifteen per cent 
of the entire page content of all 23 books to 
it. There is also a wide range in this topic, 
for it varies from four pages to 207 pages. 

5. In geometry there is closer agreement 
among the authors concerning the amount 
to be included than in either arithmetic or 
algebra. The general tendency is to devote 
about one hundred pages to this topic.' 


! In order to see if these tendencies are con- | 


tinuing in books published in 1941, the present 
writer checked four of the recent textbooks and 
found the distribution of subject matter to be 


about the same. However, the subject of science © nat 


was included as a new category in two texts, 
with 10 and 223 pages devoted to it, respectively. 


General Mathematics Study Increasingly Needed in War 
and Peace, Says Committee 


“Tt is our opinion that . . . the present situation, as well as general underlying trends 
independent of the emergency, creates a need for an increased supply of young men 
and women with training in mathematics through various levels beyond the junior- | 
high-school grades. ... At all stages of secondary mathematics we recommend em- 
phasis on applications.” 


—Subcommittee on Education for Service of the War Prep- 


arations 


Committee of 
Society and the Mathematical Association of America. | 
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Why Teach Mathematics?* 


By Lucien B. KINNEY 
Stanford University, California 


A FAVORITE argument in educational cir- 
cles, in times not long passed, concerned 
the relative importance of subject-matter, 
as compared to methods, in the prepara- 
tion of the teacher. Stated positively, the 
subject for debate might be stated in the 
cliché, “If you know your subject you can 


Fteach Today we recognize that both 


are necessary, and neither is useful with- 
out the other. Yet even together they are 
not sufficient without a third component — 


Jan appreciation of the purposes of educa- 


tion here and now. 

No one will deny the importance to the 
mathematics teacher of his scholarly 
knowledge of the field. Without it he can- 


Jnot see the significance of mathematics in 


solving the problems of society, nor reveal 
it to his pupils. How can he show them the 


} road if he himself cannot perceive the goal? 


Knowing his field and understanding its 
potential contributions to the purposes of 
education, but without command of the 
educational procedures that will make his 
field effective in achieving them, the 
teacher is still inadequately prepared. The 
planning and directing of effective learning 
experiences requires an understanding of 
human behavior, its control, prediction, 
and modification. Such an understanding 
may be acquired as part of professional 
education, or as the result of experience. If 
it is lacking, the teacher is in danger of be- 
coming a starry-eyed dreamer, who can 
discuss educational problems in futile ver- 
balisms, but whose pupils lead a butterfly 
existence among whatever activities their 
fancies may elect. 

But what of the teacher with a scholarly 
knowledge of his field, who has acquired 
through experience or study those tech- 
niques of classroom organization and pro- 


*A paper read at the meeting of the North 
San Joaquin Valley Teachers Association at 
Stockton, California, November 14, 1941. 


cedure that go to make up efficient meth- 
odology, yet who does not comprehend 
the role that mathematics teaching 
should play in the total program of educa- 
tion? Someone has defined a fanatic as one 
who, having lost sight of his goal, re- 
doubles his efforts. If we accept this defini- 
tion, we see that such a teacher is in danger 
of becoming a fanatic. Losing sight of what 
the schools are for, he comes to teach his 
subject as an end in itself. All of us are de- 
voted to the logical organization of sub- 
ject-matter. The great fields of human 
knowledge such as mathematics and sci- 
ence are peculiarly susceptible to such or- 
ganization. As system and logic assume 
greater emphasis, relationships to the pur- 
poses of the school may be overlooked. 
This is not a circumstance peculiar to 
mathematics teachers, though the ac- 
knowledged importance of their field and its 
logical nature makes them peculiarly sus- 
ceptible to it. Probably most of us are fa- 
natic at one time or another, and doubtless 
some of the most pronounced fanatics are 
in institutions of higher learning, even the 
teachers colleges themselves. 

The best safeguard against such fanati- 
cism lies in never losing sight of the ques- 
tion we have raised for this evening: Why 
teach mathematics? An answer to this 
question, it seems to me, must be based on 
two assumptions, both of which appear 
eminently reasonable. The first is that 
each field must contribute directly to the 
general aims of education. Some statement 
of the purposes of education is therefore in 
order at the outset. The second is that any 
field, to deserve a place in the curriculum, 
must have a unique role to play in achiev- 
ing these purposes. Whatever contribu- 
tions are claimed for such a field must be 
established by something more than theo- 
retical suppositions. The outcomes must 
be verifiable through observed modifica- 
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tions in pupil behavior as the result of ex- 
periences directed by the school. 

These assumptions, then, lead us first to 
the question: What are the schools for? In 
every country, and in every period of his- 
tory, whatever program of education is set 
up has been designed to enable people to 
play their part in the community life and 
assume their share of its work. From the 
emphasis that is placed on various aspects 
of this purpose during any given period we 
obtain some indication of the most press- 
ing needs of the culture and the times. To- 
day, when democracy, which has more or 
less been taken for granted in the past, is 
threatened both from within and without, 
it is only natural that statements of educa- 
tional purposes are quite preoccupied with 
problems of education for democracy. 
What is democracy? What kind of people 
are necessary to make it work? What kind 
of schools do we need in a democracy? 
Such questions as these were uppermost in 
the thoughts of the Educational Policies 
Commission, when they defined! the areas 
in which educational objectives are to be 
realized in the modern American society. 
The direction of thinking in the Report? of 
the Committee on the Function of Mathe- 
matics in General Education is toward the 
achievement of the same general purposes. 
We find, for example, that “‘the major 
values to be fostered are those associated 
with democracy as a way of life... . Act- 
ing on this belief, the Committee presents 
its view as to the meaning of democracy 
and indicates some implications both for 
the school in general and for the mathe- 
matics program.’ 

The concept of democracy, as defined 
in these and other reports, goes beyond its 
political connotations. It is thought of as a 
way of life, which we believe best in the 
long run. Members of a democracy are 


1 Educational Policies Commission, The Pur- 
poses of Education in American Democracy, 
Washington, D. C., N. E. A., 1938. 

2? Commission for Secondary School Cur- 
riculum, Mathematics in General Education, New 
York, Appleton-Century, 1940. 

3 Tbid., pp. 24, 25. 


something more than an association of in- 
dividuals, in a laissez faire sense. They 
share in common purposes, which each 
member accepts as his own. They share 
in planning and executing the means to 
accomplish these purposes. The effective- 
ness of democratic procedures depends on 
the individual effectiveness of the members 
of the democracy. Our next question, then, 
may well be: What can we do in the 
mathematics class to prepare our pupils 
to play their part in a democratic society? 

The unique contribution of mathe- 
matics, of course, is the quantitative mode 
of thought, which is illustrated by the 
mathematical approach to a_ problem. 
“The mathematics teacher makes his 
special contribution whenever quantitative 
data and relationships, or the facts of 
space and form are encountered.’’* The 
Report of the Educational Policies Com- 
mission® defines four areas, in which ob- 
jectives of education are to be set up. It 
will be interesting to examine these four 
areas, and note what contributions mathe- 
matics can make toward directing growth 
in each area. The four areas of the Com- 
mission are as follows: 

Self Realization, which is centered on 
the personal development, growth, and 
learning of the individual; 

Human Relationships, concerned with 
the relationships of the individual with 
his home and family, neighbors, and com- 
munity; 

Economic Efficiency, which includes the 
education of the individual both as a 
producer and consumer, as well as an 
investor; 

Civic Responsibility, involving his re- 
lationships with his governments, and with 
the people of other nations. . 

Merely a casual overview of these areas 
is sufficient to reveal that mathematics has 
much to contribute in each. Let us ex- 
amine them each more closely. 


4 Ibid., p. 45. 

5 Educational Policies Commission, 
Purposes of Education in American Democracy, 
pp. 45-47. 


P 
a 
d 
b 
P 
tl 
q 
a 
a 
ti 
il 
p 
d 
‘ Us 
st 
e 
tl 
CC 
sl 
m 
al 
8) 
W 


WHY TEACH MATHEMATICS? 


Self Realization. Here the point of view 
of democracy is that the potentialities of 
the individual are to be emphasized. While 
the state exists for the welfare of the in- 
dividual, the success of democratic pro- 
cedures depends on the ability of the in- 
dividual to play his part. In the last 
analysis, what can we do in the mathe- 
matics class to contribute to the realiza- 
tion of the individual’s potentialities? 

1. We can provide the citizen of to- 
morrow with those mathematical pro- 
cedures that are necessary for him to deal 
masterfully with his personal affairs and 
his share of the community enterprise. 
The ineptitude of the typical adult when 
confronted with a problem involving frac- 
tions, percentage, or often simple compu- 
tations with whole numbers, defines the 
outcome to some extent. The level of 
mathematical literacy required for these 
purposes is continually rising, and the 
attention focussed on it recently by the 
defense emergency will in all probability 
be something permanent. 

2. We van direct the growth of the 
pupil’s facility in communicating and 
interpreting mathematical ideas. A public 
that is intelligent on common problems re- 
quires the use of charts, graphs, tables, 
and formulas, not to mention percentage 
and numbers. Recent reports of the Na- 
tional Resources Commission, and various 
agencies in the field of social security, 
illustrate the extent to which public re- 
ports are coming to expect a considerable 
degree of familiarity with these means of 
communicating quantitative ideas. Their 
use in newspapers and_ periodicals is 
steadily increasing. 

Iffectiveness in dealing with social and 
economic issues, moreover, requires that 
the individual must be able to utilize the 
concepts that are basic in the quantitative 
mode of thinking—functional relation- 
ships, approximate nature of measure- 
ment, those related to statistics, geometry, 
and trigonometry, as well as the use of 
symbols. All these are essential in dealing 
With the problems of modern society. 
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3. We can direct the growth and de- 
velopment of desirable and useful per- 
sonalities. Buswell, in the Sixteenth Year- 
book of the National Council of Teachers 
of Mathematics,® has pointed out two 
implications for mathematics in the field of 
personality. The first he refers to as the 
negative. This is illustrated by the feeling 
of inadequacy revealed by many adults in 
the presence of a mathematical situation, 
which in many cases amounts to a strongly 
emotional reaction. Many students in ev.- 
lege experience an emotional block of this 
sort whenever a topic is presented that 
uses the mathematical approach. This re- 
action can usually be attributed to un- 
fortunate experiences in the previous 
courses in mathematics. We can never af- 
ford to overlook the fact that the pupil 
learns by wholes—he responds to the whole 
situation, and the whole pupil is involved 
in the learning process. It is unprofitable 
for him to acquire a skill if at the same 
time he is acquiring an unfavorable atti- 
tude toward the field. 

The second implication is positive. It is 
the possibility of providing experiences 
that develop a feeling of adequacy in meet- 
ing the real situations of life. The feeling 
of competence that comes from mastery 
over them is one of the most important 
personality needs of every pupil. The 
mastery of mathematical relationships is 
essential in making adjustments to many 
of these situations. Numerous problems of 
this sort occur in the life of the pupil. Other 
frustrating experiences are reserved for 
adult life, although the pupil may be led 
to understand and appreciate them. In 
either case the personality development 
that comes from experience in overcoming 
obstacles is an important outcome from 
the mathematics class. 

Human Relationships. The outcomes of 
education that go to make up team- 


6 Guy T. Buswell, ‘The Function of Subject- 
Matter in Relation to Personality’? Chapter II 
in Arithmetic in General Education, 16th Year- 
book, NCTM, Bureau of Publications, Teachers 
College, 1941. 
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work efficiency are included in the area of 
Human Relationships. A democratic so- 
ciety requires that each individual develop 
effectiveness in group effort. What can we 
do in the mathematics class to increase 
his ability and interest in the use of demo- 
cratic procedures? 

1. We can provide him with effective 
instruments for group activity. Many of 
the concepts of mathematics were his- 
torically necessary for cooperation among 
members of society. Judd, for example, in 
his Psychology of Social Institutions, 
points out the importance to society of the 
psychology of precision. How could we 
standardize the parts of a machine, operate 
a railroad or retail store, or wage a war 
without measurement? There is also the 
psychology of punctuality—all of us know 
from experience how difficult it is to co- 
operate with the individual who never 
knows what time it is. The individual who 
deals quantitatively with his time, as well 
as with his other resources, is not only 
more efficient as an individual, but as a co- 
operating member of a group. 

2. Going beyond these concepts, it 
has been experimentally established that 
mathematics provides an effective medium 
for developing those attitudes and abilities 
needed for reflective thinking. In a totali- 
tarian state this would not be a desirable 
outcome from the educational program. 
There the thinking of the individual is 
done for him, and his duty is to accept and 
comply. To the degree that every in- 
dividual participates in determining the 
goal of public effort, as well as in planning 
and carrying out the activities necessary 
for achieving them, we have a democracy. 
It follows, then, that democratic pro- 
cedures are efficient only if the individuals 
are capable of critical, reflective thinking. 

While not all problems are quantitative 
in nature, and therefore susceptible to 
mathematical treatment, none the less, 
mathematics has a general contribution 
to make in throwing the processes of 
problem solving into clear relief. This 
aspect of mathematics is treated at some 
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length in the Report of the Committee on 
the Committee on the Function of Mathe- 
matics in General Education, as well as in 
the Thirteenth Yearbook of the NCTM. 

Economic Efficiency. The area of Eco- 
nomic Efficiency includes two general sub- 
areas: Vocational Effectiveness, and Con- 
sumer Effectiveness. Does the mathe- 
matics teacher have a contribution to 
make in these sub-areas? The answers here 
are rather obvious. There is little need to 
dwell on the vocational value of mathe- 
matics, particularly if we include here the 
college preparatory function of mathe- 
matics. Historically speaking, it has con- 
tinually increased in its economic im- 
portance. Introduced originally for its 
necessity for surveying, navigation, and 
business, its direct vocational values today 
are multiplied many times. The problem 
has always been for the school to keep 
pace with industry in recognizing the 
applications of mathematics in technical 
and occupational problems. 

The importance of the consumer aspect 
of the economic area has not received so 
much recognition as the producer aspect. 
It is true that 150 years ago, when arith- 
metic was being taught at Harvard, Adam 
Smith was calling attention toconsumption 
as the chief end and purpose of production, 
and pleading for recognition of the con- 
sumer’s problems. Since that time the 
problems of production have, as a whole, 
been solved. The problem of getting the 
products of the economic system to its 
individual members in the amounts needed 
by each still remains practically untouched. 
It was probably excusable, in the past, 
for us to assume that if the problems of 
production were solved, the evils due to 
scarcity would disappear. The paradox of 
want due to overproduction may well have 
been somewhat beyond the realm of 
human prediction. Yet today there is need 
for us to recognize the responsibility of the 
school for preparing an intelligent con- 
sumer, whose tastes and styles will intel- 
ligently direct the activities of industry, 
whose purchasing power and investments 
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can keep the wheels turning, and whose 
clear understanding of the responsibility 
and function of each unit in the economic 
system will make it possible for him to 
hold it to striet accountability for its 
obligations to the consumer. 

The possibilitites for consumer educa- 
tion through mathematics are many and 
far-reaching. There is no better way of 
bringing about an understanding of the 
consumer as an economic entity, with his 
potential control of production, and his re- 
sponsibilities for directing industry. Most 
of the problems of the consumer are quan- 
titative in their nature. Even those relat- 
ing to leisure time activities and intellec- 
tual advancement require the solution of 
sordid problems of family finance before 
they become real. It is true that we have 
made considerable progress in this area. 
Surveys of school practices indicate that,as 
compared to other fields, mathematics 
classes carry a large share of the consumer 
education that is provided. As yet, how- 
ever, we must realize that we have hardly 


scratched the surface, or explored the pos- 
sibilities. 


Civic Responsibility. The area of Civie 
Responsibility is largely an area of at- 
titudes. Those in question are the ones 
that comprise the team-spirit of democratic 
society. Among the attitudes mentioned 
as important, for example, are social 
wensitivity, aesthetic appreciation, and co- 
operation. Each classroom has the re- 
sponsibility for directing growth in these 
attitudes, mathematics along with the 
rest. Yet we may well ask, does the mathe- 
matics class offer unique possibilities for 
developing these attitudes, such as are not 
afforded by other fields? 

If we agree that a sense of group re- 
sponsibility for economic security of the 
individual is an aspect of social sensitivity, 
the writer can testify that it does. He has 
observed a class in the process of acquiring 
that attitude during a mathematical dis- 
cussion of the problems of a family in the 
median income group, as it attacked the 
question of providing protection against 
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economic hazards. The quantiative ap- 
proach provided by mathematics removed 
the question from the realm of polities and 
prejudice, and led inescapably to the con- 
clusion that such a family was not able, 
through its individual efforts, to provide 
its own protection through savings. The 
implications for group responsibility were 
clear to every member of the class, and 
came as his own solution of the problem. 

What about aesthetic appreciations? 
While there is little conclusive evidence in 
this area, we are certain that such concepts 
as rhythm, proportion, balance, symmetry, 
and so on, which are essentially mathe- 
matical, are basic to certain areas of ap- 
preciation. Understanding of these con- 
cepts, while not sufficient to guarantee 
appreciation, is certainly a necessary, con- 
dition. That many children and adults 
recognize and appreciate these features of 
their environment, and yet have a distaste 
for mathematics, is merely evidence that 
these appreciations are being developed 
elsewhere, and that many of us in mathe- 
mati¢es are missing an opportunity. 

We have noted previously that efficiency 
of the individual members of the group in 
the procedures for group activity is not a 
guarantee of group efficiency. There must 
be an attitude on the part of each member 
of the group that will lead to a desire for 
group goals and participation in demo- 
cratic procedures for attaining. An attitude 
of cooperation exists when each member 
feels a personal share in these goals, and 
a personal responsibility for seeing that 
they are attained. The strong morale of 
a well-balanced team, or of a_ trained 
army, is due to this feeling. Such attitudes 
are the result rather of how the purposes of 
the class are achieved, than of what sub- 
ject-matter is taught. The identical mathe- 
matical topics might be learned by pupils 
in a totalitarian state, a democracy, 
and a highly individualistic society. Yet 
whether there is education for submissive- 
ness, for cooperation, or for competition 
would depend on the classroom procedures 
and social atmosphere. Our teaching tech- 
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niques, in brief, must be chosen in the 
light of pupil needs, and the necessity for 
developing techniques and attitudes for 
cooperative living. The procedures that 
have been devised recently for evaluating 
classroom outcomes such as attitudes and 
appreciations should be utilized to deter- 
mine the effectiveness of our classroom 
activities in achieving them. 

Returning to our question for the even- 
ing: Why teach mathematics? We can now 
answer it positively and briefly. We teach 
mathematics because it is an effective 
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means for achieving the purposes of 
general education. It has a contribution to 
make to each of the areas in which objec- 
tives are set up that can be achieved by no 
other field of subject-matter. It is true that 
other subjects have their contribution to 
make, and that cooperation is desirable, 
and in fact necessary, among all the fields. 
Yet the outcomes from mathematics are 
so essential to every member of a democ- 
racy that no pupil should be deprived of 
the opportunity to benefit from the ex- 
periences it can provide. 


1942 Printing 


MATHEMATICS 
FOR MODERN LIFE 


By Joseph P. McCormack 


N EW MATERIAL on the graphic solution of quadratic equations brings. the 

new printing of this distinctive mathematics text for high-school courses 
into conformity with the requirements set up by the joint committee of the 
Mathematical Association of America and the National Council of Teachers 
of Mathematics for first algebra courses. This is a logical, systematic, and well- 
balanced book which provides thorough training in subject-matter and skills, 
and at the same time emphasizes the relationship between the subject-matter and 
the familiar experiences of everyday life as well as other curriculum subjects. 
It represents the best in modern textbooks. 448 pages. $1.44. 


D. Appleton-Century Company 


35 West 32nd Street New York, N.Y. 


Please mention the MATHEMATICS TEACHER when answering advertisements 
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Minutes of the Eighth Winter Meeting of the 
National Council of Teachers of Mathematics 


By Epwin W. Secretary 


Tue Eraura Winter Meeting of the 
National Council was held from December 
31, 1941 to January 1, 1942, at Lehigh 
University, Bethlehem, Pennsylvania. 
About 200 were in attendance at the vari- 
ous section meetings of the Council and 
170 registered. 

Six sessions were held on Wednesday: 

General Session at 10:00 a.m., Christmas 
Saucon Hall, Lehigh University. 

Multi-Sensory Aids demonstrations at 
1:00 p.m., Chemistry Building. 

Junior High School Section at 2:30 
p.M., Christmas Saucon Hall. 

Senior High School section at 2:30 
p.M., Christmas Saucon Hall. 

Teacher Training Section at 2:30 p.M., 
Christmas Saucon Hall. 

Joint Dinner with the American Mathe- 
matical Society and the Mathematical As- 
sociation of America, Hotel Bethlehem, 
8:00 P.M. 

Five sessions were held on Thursday: 

General Session at 10:00 a.m., Christ- 
mas Saucon Hall. 

Multi-Sensory Aids demonstrations at 
1:00 p.m., Chemistry Building. 

Senior High School Section at 2:30 p.M., 
Christmas Saucon Hall. 

Teacher Training Section at 2:30 P.M., 
Christmas Saucon Hall. 

Multi-Sensory Aids at 2:30 p.m., Christ- 
mas Saucon Hall. 

The complete program of this meeting 
is published in THe MATHEMATICS 
Treacuer for November 1941, pages 289- 
290. The National Council is very much 
indebted to Dean Tomlinson Fort and his 
staff of Lehigh University for the fine ac- 
commodations given to the Council for 
holding its meetings. The following com- 
mittees are also to be congratulated for the 
services rendered: 

The Exhibits Committee, Housing Com- 
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mittee, Publicity Committee, and the Lo- 
cal Arrangements Committee. 

The Board of Directors had a meeting 
beginning at 1:00 p.m., Tuesday, Decem- 
ber 30 at the Hotel Bethlehem. Two ad- 
journed sessions were also held—one at 
7:30 p. M., December 30 and at 5:00 p.m., 
December 31. 

PRESENT FROM THE Boarp: Mary A. 
Potter, F. L. Wren, R. L. Morton, Edwin 
W. Schreiber, W.D. Reeve, W.S. Schlauch, 
Virgil S. Mallory, H. W. Charlesworth, 
L. H. Whitcraft. 

ABSENT FROM THE Boarp: Vera San- 
ford, A. Brown Miller, Dorothy Wheeler, 
C. M. Austin, Hildegarde Beck, Kate Bell, 
J. O. Hassler. 

Oruers Present: Martha Hildebrandt, 
Kenneth Brown, William Betz, E. H. C. 
Hildebrandt. 

President, Mary A. Potter of Racine, 
Wisconsin, called the meeting to order at 
1:10 p.m. Mr. Kenneth Brown, Chairman 
of State Representatives, made a brief oral 
report on membership of the National 
Council. He stated that the present mem- 
bership in round numbers is 5,800. Some 
states have lost members, while others 
have gained. No official action was taken 
on Mr. Brown’s report. 

It was moved by Mr. Wren, seconded 
by Mr. Mallory, and carried that we dis- 
pense with the reading of the minutes of 
the last meeting of the Board of Directors 
since it was published in the May 1941 is- 
sue of THe MATHEMATICS TEACHER. 

It was moved by Mr. Schlauch, sec- 
onded by Mr. Charlesworth, and carried 
that the price of the 17th Year Book be 
not less than $2.00, and as much more than 
$2.00 as present business conditions war- 
rant so that we make the same percentage 
profit as we have in past Year Books. 

It was moved by Mr. Morton, seconded 
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by Mr. Wren, and carried that Editor 
Reeve investigate present binding costs, 
and that he be authorized to have past 
Year Books bound if he considers it to be a 
good business investment. 

It was moved by Mr. Morton, seconded 
by Mr. Whitcraft, and carried that on and 
after May 1, 1941, all previous Year 
Books be sold at $1.75 per copy. 

It was moved by Mr. Mallory, seconded 
by Mr. Reeve, and carried that $50.00 be 
allowed the 17th Year Book Committee. 

It was moved by Mr. Morton, seconded 
by Mr. Wren, and carried that Professor 
Reeve be responsible for making a detailed 
report on all Year Books— one to sixteen— 
and submit same report to the Board of 
Directors within a reasonable length of 
time. 

Professor E. H. C. Hildebrandt made a 
very interesting and detailed report on the 
progress of the Multi-Sensory Aids Com- 
mittee and the forthcoming FKighteenth 
Year Book. 

It was moved by Mr. Schreiber, sec- 
onded by Mr. Mallory, and carried that 
Professor Hildebrandt investigate the pos- 
sibility of assembling a kit of samples of 
Multi-Sensory Aids and also to determine 
the approximate price of such a kit. 

President Mary A. Potter made her bi- 
annual report as President of the National 
Council, which was accepted with thanks 
and is to be placed in the President’s 
Book. 

A brief report on the Dictionary Com- 
mittee was made by Mr. Wren. 

A written report of the Radio Commit- 
tee prepared by Mr. Miller was read by 
Secretary Schreiber, accepted and placed 
on file. 

It was moved by Mr. Mallory, seconded 
by Mr. Charlesworth, and carried that 
Professor Reeve be authorized to publish a 
monograph entitled, ““The Story of Meas- 
urement.” 

It was moved by Mr. Mallory, seconded 
by Mr. Wren, and carried that the matter 
of publicity for the National Council be 
placed in the hands of Mr. Brown, Chair- 
man of State Representatives. 


It was moved by Mr. Mallory, seconded 
by Mr. Wren, and carried that we continue 
the services of Mr. Brown as Chairman of 
the State Representatives at the present 
salary. 

It was moved by Mr. Reeve, seconded 
by Mr. Charlesworth, and carried that a 
committee be appointed to stimulate the 
activities of affiliated organizations hy 
giving them some projects to work out. 

It was moved by Mr. Whitcraft, sec- 
onded by Mr. Charlesworth, and carried 
that during the duration of the emergency, 
we eliminate the winter meeting. 

It was moved by Mr. Schlauch, sec- 
onded by Mr. Mallory, and carried that in 
future meetings no money be allowed for 
speakers. 

It was moved by Mr. Reeve, seconded 
by Mr. Schreiber, and carried that during 
the emergency the Official Ballot for deter- 
mining officers of the National Council be 
printed in THE Marhematics TEACHER, 
and not be mailed out on Government Post 
Cards as has been the practice the past 
four years. 

Mr. Charlesworth presented the report 
of the Committee on Reorganization and 
after considerable discussion it was moved 
by Mr. Schreiber, seconded by Mr. Reeve, 
and carried that the report of the Commit- 
tee be accepted with thanks and the com- 
mittee continued until the next annual 
meeting of the National Council in 1943. 

The following amended budget was es- 
tablished for the year 1942-43: 
Annual Meeting 
Summer Meeting 
State Representative Commit- 


$ 440.00 
200. 00 


... .250.00 

Salary of Chairman of State 
Representatives... ... 600. 00 
Defense Committee. . 25.00 
President’s Office 250.00 
Secretary-Treasurer’s Office. . 515.00 

Multi-Sensory Aids Commit- 
400.00 

Seventeenth Year Book Com- 


mittee 00 


$2730.00 
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Attendance at Bethlehem Meeting, National 
Council of Teachers of Mathematics 
December 31, 1941—January |, 1942 


Buffalo 
Gehman, Harry M. 

New Rochelle 
Carroll, L. Grace* 

New York City 
Adams, Mrs. H. L. 
Adams, Henderson* 
Alman, John E.* 
Berger, Margaret 
Brown, Kenneth* 
Douglas, Jesse* 
Lampman, William M.* 
Reeve, William David* 
Welch, Bernard Alfred* 


MARYLAND 


Baltimore 
Herbert, Agnes* 
Roche, Nanette* 

College Park 
Lancaster, O. FE. 


CALIFORNIA 


Stanford 
Bacon, H. M.* 


COLORADO 


Denver 
Charlesworth, H. W.* 
Lewis, Arthur J.* 


MASSACHUSETTS 
Williamstown 
Wray, William D. 
MICHIGAN 
Dearborn 


CONNECTICUT 
New Haven 
Boynton, Holmes* 
Storrs 


Cheney, Wm. Fitch, Jr.* 


District OF COLUMBIA 
Washington 
Coover, Russell* 
Grubbs, Ethel 
(Mrs.)* 
McCamman, Carol V.* 
Schult, Veryl* 


DELAWARE 


Claymont 

Hall, Gladys C. 
Dover 

Algard, Harry E.* 


ILLINOIS 

Champaign 

Peters, J 
Charleston 

Heller, Hobart F.* 
Chicago 

Krathwohl, William C.* 

Logsdon, Mrs. Mayme 

Plapp, Marie* 
Dundee 

Innes, Frances C. X.* 
Evanston 

Moulton, E. J. 
Macomb 

Schreiber, Edwin W.* 
Maywood 

Hildebrandt, Martha* 


INDIANA 


Goshen 

Hartzler, H. Harold 
Muncie 

Whiteraft, L. Harper* 


LOUISIANA 
Baton Rouge 
Yates, Robert C.* 
MAINE 


Orono 
Cameggs, Esther 


* Denotes membership i 


the National Council 


Teachers of Mathematics. 


Harris 


Jones, Phillip S.* 

Mt. Pleasant 
Foust, Judson* 
Richtmeyer, Cleon C.* 


MIssouRI 


Columbia 
Ferguson, W. Eugene* 


Nortu CAROLINA 


Durham 
Rankin, W. W.* 


New JERSEY 


Chatham 

Hemmerly, Howard 
Dumont 

Schlauch, William S.* 
Kast Orange 

Mallory, Mrs. V. 8. 

Mallory, Virgil 
Hightstown 

ondit, Merrell F. 

Hillside 

Althenn, Henry 
Maplewood 

Sanders, Paul J. 
Montclair 

Feher, Howard F.* 
New Brunswich 

Meder, A. E.* 
Nutley 

Lane, Janet* 
Pennington 

Nagle, Sylvania* 
Princeton 

Flood, Alice 

Flood, Merrill M. 
Springfield 

Sterner, Wm. 
Trenton 

Schuster, Carl* 

Colliton, J. W.* 
Upper Montelair 

Hildebrandt, E. H. C.* 
Westfield 

Foster, Ronald, W.* 

Rogers, Mary C.* 


New YorkK 


Brooklyn 
Schultzman, William* 
Brock, Paul 
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Rochester 
Betz, William* 
Syracuse 
Carroll, I. S.* 


Athens 
Morten, R. L.* 
Cincinnati 
Barnett, Fannie Mrs.* 
Cleveland 
Pitcher, Wilimina 
Columbus 
Beltz, Frieda 
Oberlin 
Cairns, W. D.* 
Sinclair, Mary Emily 


OREGON 


Portland 
Griffin, Frank L.* 


PENNSYLVANIA 

Abington 
Messinger, M. B. 

Allentown 
Bachman, Charles C. 
Billig, Albert L.* 
Dankel, Chas. W. 
Deck, Luther J. 
Flexer, James R. 
Glase, William 
Hartzell, Richard* 
Koehler, Truman 
Kressler, Ray H. 
McCullough, Harry R. 
Neely, Robert R.* 
Reed, Charles E. 
Reichard, Herbert H.* 
Rentschler, Roger M. 
Seip, Oswell 
Skinner, Watson 
Ungerer, Walter 
Walk, Berdean 


Weinscheimer, Earle H.* 


Whispell, Willard 

Wirth, Richard 
Altoona 

Sauserman, Irene* 
Annsville 

Black, Amos 
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Ardmore 

Stone, Charles C. 
Ashley 

Davis, Margaret Rae* 
Bethlehem 

Andrew, Willis 

Ashbaugh, Laura* 

Fort, Tomlinson 

Garrow, Elizabeth* 

Koehler, Webster 

Murray, Annie V. 

Smail, Lloyd L. 

Whytock, Paul 
Chester 

Edwards, R. Reed 
Drexel Hill 

Bock, Lillian E.* 

Kelson, Everett 8.* 
Blooming Glenn 

Albright, W. H.* 
Easton 

Brotzman, Floyd* 

Uhler, Louise V.* 
East Stroudsburg 

Bisbing, Minnie 

Burrus, Marvin* 

Dimmick, Lester* 

Flory, Ruth* 

May, Jonas T.* 
George School 


Fletcher, Stevenson W. 


Glenside 

Woodruff, J. S.* 
Harrisbur 

Smith, = E.* 
Haverford 

Oakley, C. O. 

Williamson, Helen M.* 
Hershey 

Atherton, Charles R.* 
Huntingdon 

Yoder, Paul R. 
Indiana 

Mahachek, Joy* 
Kutztown 

Brown, Josephine* 


Laureldale 

White, Jason* 
Lebanon 

Heilman, Carl E.* 
Millersville 

Boyer, Lee E.* 
Narberth 

MacCormick, Donald E.* 
New Castle 

McCune, 

Mrs.* 

Philadelphia 

Harvey, Margaret 

McClelland, Hugh H.* 

Rorer, Dr. J. T.* 

Schoell, Albert H. 

Stokes, C. Newton* 
Pittsburgh 

Olds, Edwin G.* 

Whitman, Edwin A.* 
Pottstown 

Johnson, Ralph C.* 
Rahns 

Detwiler, Ray* 
Reading 

Hicks, Ethel* 

Willits, Jeannette Mrs. 

Willits, William* 
State College 

Graves, Clyde H. 

Krall, 

Owens, F. W. 
Tannersville 

Oister, Charles 
Trexlertown 

Kunkel, Paul V.* 
Darby 

ogg, Perceival M.* 

West 

Pickett, Hale* 
Warren 

Lafferty, Wm. A.* 
Wayne 

Atkinson, Robert 
Westtown 

Parker, John 


Sara Sankey, 


Thomas, Agnes* 
Wyncote 
alters, Wilburt R. 


RHODE ISLAND 
Providence 
Adams, C. R. 
Adams, Rachel B. 
Bennett, Albert A.* 


Soutu CAROLINA 


Rock Hill 
Stokes, Ruth W.* 


TENNESSEE 
Nashville 
Wren, F. Lynwood* 


VERMONT 


Burlington 
Nickolson, G. Hubert* 


VIRGINIA 
Farmville 
Taliaferro, Carrie B.* 
Sweet Briar 
Cole, Nancy 


West VIRGINIA 
St. Albans 
Lynch, Kathryn, W.* 
Athens 
Kozak, Andrew V.* 


WISCONSIN 
Madison 
Langer, R. E. 
Racine 
Potter, Mary A.* 


WYOMING 


Laramie 
Rechard, Ottis H.* 


ATTENDANCE BY STATES 


STATES MEMBERS NON-M. TOTAL 


N. Car. 
Ohio 


STATES MEMBERS NON-M, TOTAL 
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A Reply to Mr. Nygaard 


By Norman N. Royatt, Jr. 
Winthrop College, Rock Hill, South Carolina 


I HAVE read, with ever increasing in- 
credulity, an article in the October (1941) 
issue of THe Matuematics TEACHER en- 
titled “A Functional Revision of Plane 
Geometry” by P. H. Nygaard. Mr. Ny- 
gaard’s article is such a glaring example of 
the type of discussion which finds its way 
into print. today to the mortal harm of 
sound instruction in mathematics that I 
ean not let it pass unchallenged. We have 
here at Winthrop a student chapter of the 
National Council of Teachers of Mathe- 
matics into the hands of whose members 
there comes each month during the school 
year a copy of THe MaTHEMATICS 
TEACHER. Since I am the faculty sponsor 
of this group I can for them correct the 
errors in Mr. Nygaard’s essay. The effect 
of this correction is, however, limited by 
the range of my voice; therefore, I hope 
that my reply may have full publicity in 
THe Marnematics TEACHER to the end 
that I may reach the audience afforded to 
Mr. Nygaard. 

Mr. Nygaard begins by taking to task 
the inept geometry teachers for their 
boast that geometry is over two thousand 
years old, that the science is much as 
Euclid left it, and that revision is unneces- 
sary “because mathematical truths never 
change.”’ I quote extensively from Mr. 
Nygaard: 


‘ 


‘... To illustrate their view, they (the 
geometry teachers) argue along the line 
that if the sum of the angles of a triangle 
was 180° in Euclid’s day, the sum will be 
180° today and forever. This infallibility, 
or permanence, they insist is one of the 
inherent characteristics of mathematics, 
and is sadly lacking in other subjects, 
especially the sciences. 

“Such boastfulness is, however, largely 
misplaced. Mathematics teachers should 
be thoroughly ashamed of a subject as 
decrepit as plane geometry. Since Euclid 
there have occurred countless develop- 
ments which should have logical repercus- 
sions in the teaching of geometry. 

“One of these developments has been 


the extensive replacement of deductive 
reasoning by inductive reasoning. Aris- 
totle and Euclid proved proved specific 
truths by showing that they were the con- 
sequences of God-given, obvious, general 
laws. From the time of Roger Bacon and 
Galileo this procedure has been largely re- 
versed—-general laws are derived through 
a process of classifying numerous specific 
facts. Nor has this upheaval been confined 
to science alone; the very theorem just 
mentioned regarding the sum of the angles 
of a triangle has been questioned by 
modern mathematicians. Geometry can ill 
afford to depend entirely on deductive 
reasoning when nearly all science and 
philosophy on inductive pragmatism,” 


I pass over the thought displayed in the 
second paragraph quoted wherein Mr. Ny- 
gaard assumes that developments in the 
technique of teaching geometry can affect 
the subject of geometry itself in an es- 
sential manner. This is one of the most 
common—and vicious—fallacies in much 
of modern educational discussion: that a 
psychology of methodology can of itself 
determine content. 

Let us come to the main point. The para- 
graphs quoted show an entirely erroneous 
conception of the nature of “mathe- 
matical truths.’’ The proper word to use in 
connection with pure mathematics is not 
“truth” but “validity.”” Even poor, out- 
dated Euclid seems to have had somewhat 
more of a glimmer of this idea than the 
author of the above paragraphs, for the 
famous parallel postulate of Euclid on 
which the theorem concerning the sum of 
the angles of a plane triangle is based was 
considered far from ‘“‘obvious”’ and “‘God- 
given” by the Greeks. Serious attempts 
were made to deduce this postulate from 
the others. 

And in just what precise sense has this 
“very theorem just mentioned concerning 
the sum of the angles of a triangle... 
been questioned by modern mathemati- 
cians’’? 

Why, simply this: by assuming postulates 
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different from Euclid’s parallel postulate 
Lobachevsky and others developed an 
equally consistent and ‘‘valid”’ geometry in 
which this theorem does not have the form 
it has in Euclid. Does this mean that 
Euclid’s theorem is no longer ‘“‘true’’? Cer- 
tainly not. What it means is that we have 
found out something important about the 
nature of mathematics. Both are valid on 
the basis of the particular set of assump- 
tions from which each was deduced. And 
which set of assumptions is true? No- 
“modern mathematician” attempts to say. 
This is not the province of mathematics, 
but of physics, or epistemology perhaps. 
It is the business of mathematics, as pure 
mathematics, to be concerned with ‘‘va- 
lidity.”’ 

It should perhaps be pointed out that 
things have happened to pure geometry 
since Euclid’s day. For example the great 
German mathematician Hilbert has put 
the deductive structure of geometry on a 
more rigorous basis. He has done this by 
improving and extending, not abandoning, 
the deductive method. The debt of Hilbert 
and Lobachevsky is to their great teacher, 
Euclid—not to Roger Bacon. You can be 
safely informed that what these modern 
mathematicians have done has distinctly 
not been the result of running around with 
a protractor measuring the angles of 
hundreds of triangles in an attempt to find 
out “‘the real life situation.” 

It will perhaps be objected that maybe 
I have just misunderstood Mr. Nygaard 
and am reading too much into his state- 
ments, but I think not. I quote again: 

‘“‘The writer has made some effort to de- 
termine what material, usually included in 
plane geometry, is of little or no value in 
later mathematics or science courses. . . . 

“Other time consuming items can be 
eliminated by applying the criterion that 
it is unwise to thresh over in minute detail 
ideas which the students have studied in 
the eighth or ninth grade. This would re- 
sult in leaving out much of the laborious 
introduction devoted to definitions and 
- explanations. Comprehensive proofs of the 
theorems dealing with the areas of rectan- 
gles, parallelograms, triangles, and trap- 
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ezoids would come under the same ban, 
. Because the early Greeks were led 
by their enthusiasm to prove everything 
in sight, it does not follow that present- 
day high school students should let loose 
their formal deductive logie whenever and 
wherever there is a chance to use it.” 
Thus we see the demon DEDUCTION 
haunting Mr. Nygaard again. He wants 
that demon exorcised. He certainly doesn't 
want it ‘let loose.”” Mr. Nygaard wants to 
avoid even the appearance of evil. He 
wants to abandon the “two column ar- 
rangement of the statements and reasons 


of a proof” which forces the poor student 


to become in some measure aware of the 
nature of the deductive method he is using. 
He gives an example of two forms of the 
same argument, electing the more ‘‘flex- 
ible” style as preferable. He urges a reason 
for his choice that “this second pattern 
has the further advantage in its close con- 
formity to the style used in ordinary 
English composition.” 

Doesn’t Mr. Nygaard realize that the 
first pattern which he condemns represents 
one of the first halting efforts of the race to 
free itself from the tyranny of words? 
Doesn’t he realize the power in modern 
symbolism of which that formal style is a 
crude beginning? Doesn’t he realize that 
the very reason which he urges in favor of 
the second ‘ flexible’ style is the evidence 
that it represents mathematical and logical 
retrogression and not progress? 

I suggest that any one who is not clear 
as to the position I have taken here read 
just two books, both published by Mac- 
millan and Company: Fundamental Con- 
cepts of Algebra and Geometry by J. W.’ 
Young and Fundamentals of Mathematics 
by M. Richardson. The first book is a sort 
of a classic which should be on the shelf of 
every teacher of mathematics in the 
schools. The latter book just happens to 
be one of the freshmen texts which we 
use here at Winthrop. I make this sug- 
gestion because I do not wish Mr. Nygaard 
or any of his audience to make the easy 
assumption that IT am just an old fuddy- 
duddy with a nostalgia for the teaching 
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techniques of 1880 and a complex over 
such phrases as “inductive pragmatism.” 
Mr. Young, Mr. Richardson, and myself 
are just as interested as Mr. Nygaard in 
improving the teaching of geometry and 
justifying its place in the school program. 

But I wish to be sure that after “A 
Functional Revision of Plane Geometry” 
by Mr. Nygaard or any one else that what 
will remain will be plane geometry and not 
some queer hybrid subject consisting of a 
potpourri of unproved assertions, visual 
conjectures, and miscellaneous pep talks 
on the wonders of scientific method. Under 
Mr. Nygaard’s plan who can be even 
reasonably sure that this is not just ex- 
actly what will happen? After all there is 
the disturbing thought that Mr. Nygaard 
would not really know whether what he 
had left was plane geometry or not. One’s 
doubts are not dispelled either when one 
finds him saying: 


“To the Greeks plane geometry was the 
big center of attraction, and was studied as 
a self-sufficient subject. Conditions are 
now entirely different. The technical, 
scientific achievements of modern civiliza- 
tion are a form of living mathematics that 
can not be ignored. There is probably as 
much geometry involved in Coulee Dam 
or the Golden Gate Bridge as in all the 
pages of Euclid. This applied geometry 
should be incorporated as thoroughly as 
possible into the teaching of the subject.” 


With the sentiment above expressed 
concerning the desirability of teaching ap- 
plications in courses in mathematics few 
mathematicians would disagree. But I 
wish to draw your attention to the sen- 
tence “there is probably as much geometry 
involved in Coulee Dam or the Golden 
Gate Bridge as in all the pages of Euclid.” 
This statement is essentially meaningless. 
What is ‘‘involved”’ in Coulee Dam is re- 
inforced concrete and precious little else. 
What is not meaningless is some such state- 
ment as: there is considerable geometrical 
theory and more mathematical analysis in 
the planning of Coulee Dam than in all the 
pages of Euclid. You may believe that this 
is mere quibbling. I assure you that it is 
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not, but reflects on the contrary a funda- 
mental distinction in the attitude which 
one has towards the place of applications 
in mathematical instruction. More than 
once I have known progressive education- 
ists to point to some mighty structure and 
say “that’s living geometry.”’ The proper 
retort to that statement is ‘that’s hokum.”’ 
But such “hokum” is unfortunately at 
times taken as a basis of instruction in 
geometry. It will be a long time before 
mathematicians will forget the spectacle 
of a progressive educationist leading a 
class around town making a cabalistic 
sign in the air faintly resembling a circle 
every time a member of the class observed 
a supposedly circular object such as a man- 
hole cover or a door knob. This has been 
known to go on for days under the pre- 
tense of “studying the circle in real life 
situations.”’ In reality this is nothing more 
nor less than the selling out of the heritage 
of the race by a bunch of salesmen who 
don’t know what that heritage is. 

I don’t know whether Mr. Nygaard 
realizes the extent to which deductive 
logic permeates the entire structure of 
science. And as for philosophy there are 
at least some philosophers, notably Sir 
Arthur Eddington in The Philosophy of 
Physical Science, who even go so far as to 
assert that the entire structure of physics, 
even to the values of its fundamental con- 
stants, can be determined by deduction 
alone. However it may be with regard to 
this extreme position I do not know, but I 
did have the great good fortune to be 
trained first as an engineer and teach 
mathematics to engineers in one of the 
technical colleges of the country before 
beginning the more arduous task of train- 
ing young teachers of mathematics; on the 
basis of this experience I assure Mr. Ny- 
gaard that Coulee Dam didn’t get built 
of the Golden Gate Bridge get constructed 
by old Thales standing in front of the 
pyramids and mumbling to a bunch of 
ignorant Egyptians “that’s living mathe- 
matics.” 
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@ THE ART OF TEACHING @ 


You Can Make Them 


By Ciara O. LARSON 
Taft High School, Chicago, Illinois 


To HANDLE things or to touch them 
gives a significance and concreteness that 
no amount of looking, drawing or thinking 
can give. For optional work in my plane 
geometry classes some of the boys made 
models, some from old erector sets and 
some from wood. Large models suitable 
for class demonstration at the board and 
small models suitable for seat work were 
made. Some of these models were: 

1. Triangles. Handling a triangle shows, 
as nothing else will, how three sides defi- 
nitely determine one and only one triangle 
and how very rigid that is. This fact na- 
turally brings in examples of the use of the 
triangle in construction work, bridges, 
braces, etc. Models can be made of isosce- 
les, equilateral, right, 30-60 degree, and 
45-45 degree triangles. 

2. The quadrilateral which is not rigid. 


3. The quadrilateral with a diagonal bar 
which gives rigidity.' 


4. The isosceles triangle which can be 
used as a device for bisecting an angle 
within the limits of the instrument. 


AB equals BC 
Angle A equals angle C 


1 These ideas are based on exercises in ‘‘Es- 
sentials of Plane Geometry”’ by David Eugene 
Smith, page 34. By permission of the publishers, 
Ginn and Company. 


Angle DBA equals twice angle A or C. 
Angle A or angle C equals } angle DBA, 
A groove in AC allows BA to swing back 
and forth through AC, thus increasing or 
decreasing angle DBA within its limits. 
Naturally AC can never be greater than | 
AB plus BC. This device was made by my 
pupils in a large size board model from 
wood and also in a small size. The groove 
in the large one was made by a jig saw 
and the groove in the small one was made 
by an electric drill. 


5. A device for bisecting an angle.* 


AB is made equal to AD 

BC is made equal to CD 

AC is equal to itself. 

Therefore triangle ABC is congruent to 
triangle ADC and angles at A are equal. 
C swings up and down the bar AC, but 
at any time the triangles are congruent. 
One of my pupils made a sliding device 
of metal which allowed C to move up and 
down AC. Another one put a groove in the 
bar AC which allowed free motion. This 
device illustrates congruence and bisection 
of angle BAD. 


2 Prob. 6, page 166, ““‘New Plane Geometry” 
by Stone and Mallory. By permission of the 
publishers, Benj. H. Sanborn and Co. 

3 Ex. 12 page 107, “Essentials of Plane 
Geometry” David E. Smith. By permission of 
the publishers, Ginn and Co. 
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THE ART OF TEACHING 


Devices for bisecting an angle. 


> 


é 


6. Parallel rulers. 


These were easy to make. Small bolts and 
nuts were used to connect strips of ply- 
wood. The opposite sides were made equal. 
At all times in the free movements of the 
bars the figure is a parallelogram. One 
of my pupils used the parallel rulers to 
show that parallelograms having equal 
perimeters do not always have equal areas. 
By shifting the rulers, different parallelo- 
grams having equal perimeters can be 
drawn on squared paper. All these paral- 
lelograms will have the same bases but 
different altitudes. Since the area of a 
parallelogram is equal to the base times 
the altitude no two of these parallelograms 
will have the same area until the sides 
have passed through the perpendicular 
position. The rectangle had the greatest 
altitude, therefore the greatest area. 
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7. The boys who take mechanical draw- 
ing show the class how parallel lines are 
drawn by using the drawing board and a T 
square. Parallel lines are made because of 
the use of the geometric principle that two 
lines are parallel if the corresponding an- 
gles are equal. 

8. The protractor with a sliding bar. Set 
on a tripod this very simple device can be 
used for sighting angles in the horizontal 
plane. 


Models made and photographed by pupils of 
Taft High School. 


An Echo from the Recent Annual Dinner of 
The National Council of Teachers of Mathematics 
at San Francisco 


Said a youth of this new generation 
Who refused to do multiplication 
Please do not conclude 

That I’m stupid or rude 

It is just that I like motivation. 
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EDITORIALS 


In Appreciation of President Potter 


Tue National Council of Teachers of 
Mathematics has grown considerably in 
recent years, not only in point of member- 
ship, but also in prestige and influence in 
educational affairs. For a long time Mary 
Potter has been a most loyal and valuable 
worker in the Council and she has had a 
large share in the growth and power of the 
organization. Since she has been president, 
however, the work of the Council has 


grown to such an extent that it places a — 
heavy burden upon any one who has a full 
time position to fill besides the office of — 
president. But this Miss Potter has done | 
efficiently and graciously and at a great — 
deal of personal sacrifice. The Council is — 
indebted to her for years of conspicuous 
and important service. 
W.D.R. 


The New President of the National Council 


Dr. R. Sirs, Specialist in 
Mathematics for the Public Schools of 
Springfield, Massachusetts, was recently 
elected president of the National Council 
of Teachers of Mathematics. Dr. Smith 
has been very active in Council affairs for 
some time having just finished two three- 
year terms as a member of the Board of 
Directors. 

Dr. Smith, a native of Massachusetts, 
graduated from the Classical High School 
in Springfield where he has since taught 
during most of his career. He received his 
A. B. degree at Harvard in 1915 with 
magna cum laude in mathematics and 
education. He is also a member of Phi 
Beta Kappa and Phi Delta Kappa. He 
taught mathematics in the Classical High 
School in Springfield from 1915 to 1921 
and in the Classical High School at New- 
tonville, Massachusetts from 1921-1925. 
He was Assistant Professor of Mathe- 
matics in Education at Clark University 
at Worcester, Massachusetts from 1925 to 
1927. He received the Ed. M. degree from 
Harvard in 1927. He then returned to 
Springfield as head of the mathematics 


department of Classical High School 
where he has been ever since. 

Dr. Smith received his Ph. D. degree 
from Teachers College, Columbia Univer- 
sity in 1940. He has given courses in 
mathematics at Teachers College since 
1930. He is co-author of several books on 
mathematics including texts and a book on 
the teaching of mathematics. His Ph. D. 
dissertation dealt with pupils’ errors and 
the development of methods to overcome 
them. He has lectured widely and is equip- 
ped as few teachers are to discuss matters 
pertaining to mathematical education. Dr. 
Smith is married and lives at Long- 
meadow, Massachusetts. 

We congratulate Dr. Smith on his elee- 
tion to the presidency and wish him success - 
in every way. His task will not be an easy 
one in the trying days ahead, but he is 
well qualified to carry on the good work 
done by President Potter. We congratu- 
late the Council in having the services of 
so well qualified a teacher and leader as 
Dr. Smith. 

W. D. R. 
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EDITORIALS 


Message from the New President 


To the officers, members, and friends of 
the National Council of Teachers of 


} Mathematics: 


I fully appreciate the honor of being 


made your president, but now that the 


first excitement is over, my feeling is one 
of humility toward the responsibility you 
have placed upon me. Just now a genera- 
tion which has sometimes held mathe- 


q matical education in contempt is forced 


to see its value. We must not take this 
opportunity as an easy way out. We can- 
not afford to be war profiteers. There is 
still much to be done in improving the 


¥ teaching of mathematics. Pioneers in the 


National Council have shown us the way. 
We must not fail them. 

There is also a larger sense in which we 
must not fail. We shall win this physical 
war somehow, sometime, but we must win 
the moral war. Teachers will be asked to 
sacrifice of their finances, their time, and 
their energy. One thing they must not 
give up. They must show the way toward 
developing in our young people the ideals 
and responsibilities of our democracy so 
that the tragedy of these days may not 
happen again. ‘‘The truth shall make you 
free.” 

Rolland R. Smith 


Concerning Subscriptions That Expire in May 


ANY ONE who began his subscription to 
THe MaruHematics TEACHER with the 
October issue in 1941 is automatically a 
member of The National Council of 
Teachers of Mathematics until October, 
1942. However, since no issues of the mag- 
azine are published in June, July, August, 
and September of 1942, those who paid 
the membership fee of 22.00 in October of 
last year should send in their renewals be- 
fore October, 1942 in order to save the 
Council inconvenience and loss of money. 
Costs of publication are rising and in order 
not to have to raise the price of the journal 
during the emergency we bespeak the co- 
operation of our members in being prompt 
in making renewals. In order to make sure 
that this matter is not overlooked, Tur 
MATHEMATICS TEACHER will send out 


early in April, if not before, cards to all 
members whose subscriptions expire in 
May (even though their membership runs 
to October) and it is hoped that members 
will be prompt in renewing membership 
so as to facilitate matters in the office. It 
has been almost impossible to plan for the 
October issue each year because members 
are so careless about renewing in time. 
Moreover, entirely too many members fail 
to renew at all even though two or three 
notices and a personal appeal from the 
Editor have been sent out. It is more im- 
portant now than ever before that every 
present member “‘stick by the ship” if we 
are to weather the storms ahead and if the 
Council is to continue to do its work ef- 
fectively. 
W.D. R. 


@ IN OTHER PERIODICALS ¢@ 


By Lazar 
The Bronx High School of Science, New York City 


American Mathematical Monthly 


January 1942, Vol. 49, No. 1 

1. MacNeish, H. F., ‘Four Finite Geome- 
tries,’ pp. 15-23. 

2. Coe, C. J., “Problems on Maxima and 
Minima,” pp. 33-37. 

3. Fort, Tomlinson, “Summability and the 
Definition of a Limit,’ pp. 37-43. 

4. McIntyre, D. P., ““A New System for Play- 
ing the Game of Nim,”’ pp. 44-46. 

. Blanche, FE. E., “A Night with Probability,” 

pp. 54-60. 


Bulletin of the Kansas Association of 
Teachers of Mathematics 


April 1941, Vol. 15, No. 4. 

1. Altshiller-Court, Nathan, ‘“‘Democratizing 
Mathematies,”’ pp. 55-57. 

2. Zant, James H., “General Mathematies for 
College Students,” pp. 57-60. 

3. Abraham, C., ‘Considerations on the 
Teaching of General Mathematics to Pre- 
Professional College Students,’’ pp. 60-61 

. Matthews, James A., ‘Teaching of Genera. 
Mathematics in Grade Nine,” pp. 61-62. 

. Wilson, Mary Mason, “A Method of Teach- 
ing Verbal Problems,”’ pp. 62-64. 

. Smutz, F. A. “The Value of Solid Geome- 
try,”’ pp. 64-65. 

. Sperry, A. B., in Geology,” 
pp. 65-66. 

. Hart, William L., ‘““Mathematies and Na- 
tional Preparedness” (abstract of address), 
p. 67. 

. Wren, F. L., “The Role of Relational Think- 
ing in the Teaching of Secondary Mathe- 
matics’’ (excerpts from address), pp. 67-68. 

. Cecil B., “Helping the Student Choose a 
Slide Rule,” p. 68. 


National Mathematics Magazine 


January 1942, Vol. 16, No. 4. 

1. Yates, Robert C., “The Trisection Prob- 
lem” (chap. 5). pp. 171-182. 

2. Finkel, Benjamin F., ‘A History of Ameri- 
can Mathematical Journals’ (Continued), 
pp. 188-197. 

3. Sleight, E. R., ‘Early English Arithmetics,” 
pp. 198-215. 


School Science and Mathematics 


February 1942, Vol. 42, No. 2. 
1. Potter, Mary A., “Trends in 
Mathematics,’ pp. 109-115. 
2. Jackson, William N., “What Can Be Done — 
in Algebra?,” pp. 142-156. 
3. Nyberg, Joseph A., ‘Notes from a Mathe- 
matics Classroom,” pp. 174-177. 
4. Volpel, Marvin C., “Results of an Inven- 
tory Test,”’ pp. 188-189. 


Teaching 


Miscellaneous 


“Advanced Mathematics and the Problem of 
Defense,’’ School and Society, 54: 5-6, July 5, 
1941. 

Barnhart, W. S., ‘Problems and Issues with 
Reference to Teaching Procedures in Busi- 
ness Arithmetic,” Seventh Yearbook of the © 
National Business Teachers Association, pp. 
227-231. 

Brownell, W. A., “Contrasting Views of Arith- 
metic in the Elementary Curriculum,” 
versity of Pennsylvania School of Education: 
Coordination of School and Community, pp. 
392-396. 

Buswell, G. T., ‘‘Selected References on Ele- 
mentary-School Instruction: Arithmetic” 
(continued), Elementary School Journal, 42: 
212-215, November, 1941. 

Durell, T. J., “Developing an Understanding 
of Arithmetic,” University of Pennsylvania 
School of Education: Coordination of School 
and Community, pp. 384-392. 

Greenfield, E. V., ‘Mathematics and Foreign 
Languages—Tough Hombres,’’ Modern Lan- 
guage Journal, 25: 703-710, October, 1941. 

Graham, P. H. “Student Who Found Himself’ 
in Mathematics,’’ School and Society, 54: 
249-250, September 27, 1941. 

Grossnickle, F. E., “Types of Errors in Di- 
vision of Decimals,’ Elementary School 
Journal, 42: 184-194, November, 1941. 

Johns, W. B., ““What About Secondary Mathe- 
matics?’’, Nebraska Educational Journal, 21: 
268+, October, 1941. 

Knight, F. B., “Fundamentals in the Arith- 
metic Program,” Proceedings National Edu- 
cational Association, 1941, p. 128. 

Lahey, M. F. L., “Permanence of Retention of 
Retention of First year Algebra,” Journal of 
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IN OTHER PERIODICALS 


Educational Psychology, 32: 401-513, Sep- 
tember, 1941. 

Nelson, A. E., ‘Certain Skills Must Be Mas- 
tered: Mathematics,’’ School (Elementary 
Edition), 30: 342-345, December, 1941. 


jfetrie, P. A., “Teaching a New Topic in Mathe- 


matics,’”’ School (Secondary Edition), 30: 59- 
62, September, 1941. 


; “Report of the Subcommittee in Education for 


Service of the American Mathematical 
Society and the Mathematical Association 
of America,’ Science, 94: 205, August 29, 
1941. 

Russel, M. B., ““Number Test,’’ Jnstructor, 51: 
17, January, 1942. 

“Providing for Arithmetic Ex- 

periences in the Elementary School,” Thir- 
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teenth Yearbook of the California Elementary 
School Principals Association, pp. .79-82. 

Sister Mary Henrietta, ‘‘Your Problem and 
Mine: Mathematics,’’ School (Elementary 
Edition), 30: 245-250, November, 1941. 

Smithline, H. M., ‘Relating Business Arith- 
metic to the Everyday Needs of the Future,” 
Fourteenth Yearbook of the Eastern Commer- 
cial Teachers Association, pp. 129-132. 

Van Engen, H., “Unifying Ideas in Arithmetic 
Instruction,’ Elementary School Journal, 42: 
291-296, December, 1941. 

Wheeler, L. R., “Comparative Study of the 
Difficulty of Learning the Multiplication 
Combinations,” Pedagogical Seminary and 
Journal of Genetic Psychology, 59: 189-206, 
September, 1941. 


The Intrinsic Harmony of Number 


Showing the technique of Leonhard Euler applied to the Lahireian method 
by Clarence C. Marder 


With the tirst two primary squares (507) and (508)—each used in its eight forms—the complete set of 16 
associated—Nasik magic squares of the fifth order may be formed. These are illustrated for the first time in 
the Second Paper. The rules by which Frierson's set of 3600 Nasik squares may be formed with combinations 


of the above six primary squares are also given. 


If the above Bachet Transformation (x) of the 7 x 7 
e (1). Combinations of these 24 wil 
move using the series of consecutive numbers | to 49. 


duplicate the number 


pee square (I) is continued to the 25th, it will 
duplicate any square made with Andrews’ knight's 


The Four Papers (pamphlets) in slip case 


EDMOND BYRNE HACKETT, PUBLISHER 
55 FIFTH AVENUE—NEW YORK 


(x) See March adv. 
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BOOK REVIEWS 


The Philosophy of Albert North Whitehead. 
Edited by Paul Arthur Schilpp. Vol. III in 
“The Library of Living Philosophers,” 
Northwestern University, Evanston and Chi- 
cago, 1941, xx and 745 pp. Price, $4. 


In this interesting new book the ‘unique 
philosophical contributions and ideas’’ of Pro- 
fessor Whitehead are “described and critically 
appraised by some of his greatest philosophical 
contemporaries and other prominent scholars.” 
There are eighteen contributors in all. Professor 
Whitehead himself contributes (1) his own auto- 
biography and (2) two previously unpublished 
essays on ‘‘Mathematics and the Good”’ and on 
“Immortality,” which together constitute what 
Whitehead calls a sufficient “Summary” and 
concluding statement of his philosophical posi- 
tion; (3) A facsimile reproduction of an ex- 
planatory statement in Whitehead’s own hand- 
writing penned specifically for this volume is 
included. 

Those who have followed the long career of 
Professor Whitehead both abroad and in this 
country are going to appreciate the appearance 
of this important volume. It deserves a large 
audience. 

W. D.R. 


Early Military Books in the University of Michi- 
gan Libraries. By Thomas M. Spaulding and 
Louis C. Karpinski. The University of 
Michigan Press, Ann Arbor, xvi and 371 
pages. Price, $2. 


This new book will be of value to all those 
who are interested in the history of military 
affairs. It is well made and attractively printed. 
It is “‘a list or guide, often with condensed titles, 
indicating Michigan’s resources, and not a 
bibliography or even an attempt at one.” 

“Early” books include those published be- 
fore or during the year 1800; later editions are 
omitted, even though the book first appeared 
before the limiting date. 

By ‘‘military”’ books is meant those dealing 
with the military science and art; military his- 
tory, as such, is omitted. Works on military 
medicine are not listed. Military law is included. 
A large number of books listed are primarily 
mathematical. 

W. D. R. 


Natural Trigonometric Functions. By Leo Hud- 
son and E. S. Mills. Monroe Calculating 
Machine Company. Price, $6. 


This book is the answer to a need for eight- 
place tables of natural trigonometric functions. 
It gives an approach to the solution of problems 
in trigonometry by a rapid method without the 
use of logarithms. 

The style of arranging the values is a special 
feature for all the functions of each degree are 
given on a single page. Thus the factors which 
otherwise require a large, cumbersome volume, 
or even several volumes, are condensed into a 
neat handbook of less than seventy pages. That 
makes reference quick and easy, saving lots of § 
thumbing over pages. The size is handy for 
office and drafting room, convenient for carry- 
ing in the pocket or brief case when in the field. 

Detailed methods of using the tables with a 
calculating machine are clearly explained in 
simple language and with illustrations. There 
are also several pages of helpful formulas and 

practical short-cuts for solving right and oblique 
triangles. 
W. D. R. 


The Pythagorean Proposition. by Elisha §. 
Loomis. Baldwin-Wallace College, Berea, 
Ohio. xi and 285 pages. Price, $2. 


This book is a final revision of a previous 
volume known to many teachers of mathe- 
matics. The object of this book is ‘‘to present 
to the future investigator, simply and con- § 
cisely,’’ what is known relative to the so-called 
Pythagorean Proposition (known as the forty- 
seventh proposition of Euclid and as ‘‘Car-. 
penter’s Theorem’’), and ‘‘to set forth certain 
established facts concerning the algebraic and 
geometric proofs and the geometric figures per- 
taining thereto.” 

This is a book that should be in every high 
school library and all teachers of mathematics 
will find it most interesting and helpful. 

W. D. R. 


v Algebraic Solid Geometry. By 8. L. Green. Mac- 
millan. 132 pp. Price, $1.75. 


This new book is based upon a course of 
lectures given, during the past twenty years, to 
students of Queen Mary College “reading for 
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BOOK REVIEWS 


ss, and General and Special Honours degrees 
Arts, Science and Engineering.’”’ It presup- 
ses a knowledge of elementary algebra in- 
juding determinants. 
The chapter headings are as follows: 
1. Rectangular cartesian coordinates: Di- 
tion Cosines of a Line. 
2. The Plane and The Straight Line. 
. The Sphere. 
. The Central Quadrics. 
. The Paraboloids. 
. The Cone. 
W. D. R. 


in Introduction to Analytical Geometry. By A. 
Robson. Cambridge at the University Press. 
1940. xiv and 409 pp. 


This book furnished an introduction to the 
se of coordinates and analytical methods in 
ometry. It is expected that a student who is 
» read the book will ordinarily have taken a 
bevious course in elementary calculus and that 
om his study of graphs he will have obtained 


Home knowledge of the cartesian coordinate 


vstem. However, a previous course in coord- 
sate geometry is not essential, since the earlier 
arts of the book contain numerous exercises for 
ne who has had no previous training. 

A distinction between metrical and projec- 
ive geometry was made by the author in pre- 
ring the book so as to form a basis for later 
‘hiversity work. 

W. D. R. 


4n Experiment in the Development of Critical 
Thanking. By Edward M. Glaser. Teachers 
College, Columbia University Contributions 
to Education, No. 843, Bureau of Publica- 
tions, ix and 212 pages. Price, $2.35. 


This book is a report on the experimental 
tudy of the ability to think critically. The 


B@vility to think clearly as conceived in this 


volume involves three things: 
1. An attitude of being disposed to consider 


ja thoughtful way the problems and subjects 


that come within the range of one’s experiences. 
2. Knowledge of the methods of logical in- 
quiry and reasoning. 
3. Some skill in applying these methods. 
The study is concerned with the problems of 


Fiow to educate pupils more effectively for re- 


‘ponsible, competent citizenship in a democracy. 
The author describes and analyzes an experi- 
ments in which five different classes of high 
school students were taught for a ten-week 
period with specially developed materials and 
nethods, while five equated groups of students 
followed the usual course of study. 

The six types of evaluation procedures (in- 
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cluding “living documents” from the students 
and teachers involved) all showed that the 
groups receiving the special training made sig- 
nificant gains in ability to think critically and 
reason logically. 

The comprehensive review and bibliography 
of previous research in the psychology, training, 
and measurement of critical thinking ability 
make this volume a useful reference book for 
students in the field. 

W. D. R. 


A First Course in Trigonometry. By W. J. Oliver, 
P. F. Winters and J. E. Campbell. School 
Aids and Text Book Publishing Co., Ltd. 
Regina and Toronto. 269 pages. Price, $1.25. 


This text differs from many others in that 
the numerical trigonometry part precedes the 
analytical treatment of this subject. This is 
intended to make the book easier and more 
interesting because of applications to real prob- 
lems that can be understood by the student. 

The book is divided into three parts as fol- 
lows: 

Part I. Numerical Trigonometry. 

Part II. Analytical Trigonometry. 

Part III. Tables. 

The material of the book is flexible and may 
be arranged to suit the special needs of a given 
group. 

There are a large number of exercises in the 
book, thus affording the teacher a chance to 
make a careful selection suited to his needs. 

W. D. 


Mathematics for the Aviation Trades. By James 
Naidich. McGraw-Hill. x and 267 pp. Price, 
$1.80. 


This book was written for students in trade 
and technical schools who intend to become 
aviation mechanics. It is intended to satisfy 
the demand on the part of instructors and em- 
ployers that mechanics engaged in precision 
work have a thorough knowledge of the funda- 
mentals of arithmetic applied to their trade. 

Each new topic is presented as a job most 
of which can be covered in one lesson. 

The book covers a review of fundamentals 
for the airplane mechanic, the airplane and its 
wing, mathematics of materials, aircraft engine 
mathematics and a final review chapter. 

W. D. R. 


Elementary Statics. By M. Appleby. Cambridge 
at The University Press. 1939. 164 pp. 


This book is based on a series of lectures 
given to Engineering students and does not, 
therefore, claim to have developed the subject 
“rigorously from a minimum number of funda- 
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mentals.” It treats forces from the outset ‘‘as 
acting on a body, and not as mere abstractions.” 

Graphical methods are used on practical 
examples and in other ways the work is simpli- 
fied. After an introductory chapter, there are 
other short chapters on translation and rota- 
tion, work and machines, friction, center of 
gravity, graphical statics, couples and pure rota- 
tion, and some miscellaneous material. 

Teachers interested in teaching some me- 
chanics in the schools will find this work of 
interest. 

W. D. R. 


Adventures in Algebra. Second Course. By Mur- 
ray J. Leventhal, Charles Salkind and F. 
Eugene Seymour. Globe Book Co., 1941. 
xiv and 493 pp. 


This new book is intended to break down the 
barriers between the various compartments of 
mathematics as much as possible in line with 
modern demands for more correlation. It pro- 
poses to unify the course by making the func- 
tion concept the unifying thread. 

The book is planned so that it can be used 
for one or two semesters as local situations de- 
mand. There is ample problem material, but a 
balance is struck between the practical and the 
analytical aspects of the subject. 

The book will meet the needs of all those who 
wish to meet extra-mural requirements and it 
will be of interest to all teachers of intermediate 
algebra, like the authors, who know what 
mathematics is necessary to meet these require- 
ments. 


Intermediate Algebra. By H. L. Rietz, A. R. 
Crathorne and L. J. Adams. Henry Holt 
and Co. 1942. viii and 248 pp. Price, $1.75. 


This new book is intended for those schools 
which offer a one-semester course in intermedi- 
ate algebra to students who have studied only 
elementary algebra. 

The book is based upon classroom experi- 
mentation done by the authors who claim to 
have selected practical and carefully graded 
problem material. 

There is not a great amount of explanatory 
material, the book being mostly problems and 
exercises. Whether this is a good plan or not 
depends largely upon the point of view of the 
one who uses the book. 

W. D. R. 


The Teaching of Secondary Mathematics. By 
Chas. H. Butler and F. Lynnwood Wren. 
McGraw-Hill Gook Co. 1941. xii and 513 
pages. Price, $3.00. 


This is a very timely new book which every 


THE MATHEMATICS TEACHER 


teacher of secondary mathematics should put 
on his must list for reading. It should be read 
also by general educators and supervisors who 
have any authority over the work in mathe- 
matics in secondary schools. Written by two 
experienced and capable teachers, the book is 
helpful and inspirational, particularly to the 
group of younger teachers who, lacking experi- 
ence in the classroom, need guidance in their 
daily lesson plans. 

The book is divided into three parts: 

1. The Place and Function of Mathematics 
in Secondary Education. 

2. The Improvement and Evaluation of In- 
struction in Secondary Mathematics. 

3. The Teaching of the Special Subject 
Matter of Secondary Mathematics. 

The authors are to be congratulated on hay- 
ing done an excellent piece of writing and while 
one may not agree with every detail of philoso- 
phy or suggestions for the improvement of in- 
struction, it is sane and well balanced. 

The exercises and the bibliographies at the 
end of each chapter are well chosen and timely, 

The book deserves a large sale among teach- 
ers who have been looking for just such a book. 

W. D. R. 


What is Mathematics? By Richard Courant and 
Herbert Robbins. Oxford University Press. 
1941. xix and 521 pages. Price, $3.75. 


This is a most interesting and important 
addition to the literature on mathematical edu- 
cation. It should be read by every teacher of 
secondary mathematics who wishes to have a 


background for his instructional work in the 


schools. 

After an interesting introduction on “What 
is Mathematics?,” the authors have presented 
eight chapters and an appendix. Some of the 
chapters have supplements and appendices. 
The main chapter headings run as follows: 

1. The Natural Numbers. 

2. The Number System of Mathematics. 

3. Geometrical Constructions. The Algebra 
of Number Fields. p 

4. Projective Geometry. Axiomatics, Non- 
Euclidean Geometrics. 

5. Topology. 

6. Functions and Limits. 

7. Maxima and Minima. 

8. The Calculus. 

The book is attractively made, well illus- 
trated, and contains a well of material for those 
who wish to know a little more than they are 
required to teach to their pupils. The book is 
clearly written and should be easy for teachers of 
secondary mathematics to read. 


W. D. R. 


